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->>® ® 7b^fj3t A 1 I I M:i 0 1 ~ 1 0 0 0 m g . ^ L <: 1 0 ~ 2 0 0 m g T S o 
^ o 5 /v K --'j- (± (73 ft- 1:: J: i^'J 1" ^ I "- n'l^^'x' ^ ^ ' >■ ' ^ ' 




4- 56ii)jc7:,(t:f'Yl^{]^-^ lili 



wo 99/36383 PCT/.IP99/00109 



^ W ^ n 1) tinm.'AJ:> iWmX 1 El D 0 . 0 1 ~ 5 0 m g . Uf ^ I 0 . 1 
~1 Omg c^^c ^ t.o^&^#fiiilI '-?®^f^iZctoT^iij-r?)®-c±iB^Sif 

mt^A.m^M^'^-^Ziit^-^-^ CO M ± IE ,^ m U- ft -5 3 cl:: 

fife A IH^Dl-lOOOmg. ^7^L-<i±10~200mg-efei)o 

c 
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4- ffi m (Tj it i-iWj^ h m^i e n s ft i-x^ * m ^-h bv » l -c r o M m oj 

U^m . mK (I ci: o 'iT-t^ /ii ^ n . 5l£ T i ^ /j^ l± 'M '4' !3 fi 't L o 
^>^)[jfitii7>t'^; Ii'lA'OJcA 1 nil 0 . 0 1 ~ 5 0 m fij'S L < 0 . 1 ~ 1 0 m g- 
T o c 4. o ^■ I V ^ J- :,5: ti Ifli f{- ( i ct o T iij f o co r .1 : 15 'j- Jij. J: 0 'i> 
C - M 'c -t • i'> is^ -^ o L . S. o Oli [»M ^ 35 t T -i^-S i'^^d ^ cio ^ o % % Hi] 

^'mij \± ^ ^ %t \.\ 'j- r o 15 . iTr'it oymn .v.'. m l- t h -.-i? I'l'j mi ^ ^ ?. 

:i >i T 2^ S 0 

1^ ^ ^fJi 15^ L T f/i ' J ^ i^ij ^ M ;^ t" S - h /j^ ^ 5) = 13 . 4.; 52 E|fJ 0') 

tfi ' ) ^ ^jy i: L T . iff.a m . <1: ^y s j^.ui^j ^ ^^y ^z) i^i-. i;-^ i my ® i ^ -f n (1 
o T ^ T ^ - ^ ;b^'c t S c 

b — i- -A 56 >^y ( : <f- 1: H] ^ n i ^ c 

o 

-t- nil .T, tj-i /;!). jifi .K- i , «j tjV ->f h -r la '"^ ^ m (-''■> Ix '/• ii - -ct^' '/li ?fiJ JB'i? 



u' iyfjkK 1 Li ^••1 ') 1 - 1 o 0 0 rn g- , -Vi' L i> .1 0 ~- - 0 C> m <h r. • 
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'7: m ti^^'hL. ^. I > ii rci m ^m^-c a-^ n u m ^P'^ ,-, ')t m o-j m m it -c 

fiS f^-^xijeic^'/cDMA'f^A 1 [;1 eM D 0 . 0 1 ~ 5 0 m g. L (i 0 . 1-10 

mgXib^o 4i.ib o ©^f't^M i o T ^g:»-r o ©i: ±g5^^A^M J: D 

-ti: ?) ^ i; ^ -c cS: o c 

b h r >7s 'I >;iJig<iSl?-3T- (UT> h I G F - 1 hf^J-.T) (iff VO;^}]ta(-^':f; 

^E) --xcD^^^Mh L-(:M,>?3^nTl^■oo *::"?eHi3cDjnM£i!|^. :z(i*5fg0g®ft:£r 
m^(D^ti^'\^Mf)^ ^hmiR^n^iti-^^^mmA^t{.xh i g f - i m^mmm^ 

ni^hi GF- im^trsm^m'^-r^zii-b-^x^-^o hi gf - im',mmm 
om^j^i±±.%^-fjmzm\:^n'j z tii^x^ h i gf - im^i^mmmithi gf 

h I GF- 1 LTii. ^pj^j-^. \imm. }^mmm^co-jm\]m 

h - > X j^ij J3 m t ffl rnif ^ I c 
h I GF- 1 m^mmmtixit. mm mm iz ft. i: m Ma -'/^ ss-^ ^ 

5. o fx -'J- 6- ^£ iz PR tj: < r*^ ffl . ^4 ffl S 1^ (I J: 1) :i i; T # . i i-: 
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4- m CO in ^fcMff: * x^J ijJc'^ h r ?) h I G F - 1 /-u '!-- M <D 4- M It . 'c 

o^i^'jiOiS^. (St til n'j v- c n (I ii )4i ^ n ^ li^ ri o -ji^ tts , 

(c J; o -c M 'ii m. ^ ti . - -'4- T (i i ■ m." (cti^ ^'J 4' i~ j ^ n ■© 4; 5g Hjj © Ju 
MMill^y^O [.x^jmAA 1 B D 1 ~ 1 0 0 0 m g . ^T- ^ L < 1 0 ~ 2 0 0 m g T 
.t. o ^. i> D /u- ^ a « . ?fi CD f '1^ iz ct -r m -r o CO -c- J: i^el n 'J- .7.; J; 0 '}> 
I fii { - -rr ^feo L. ^ > S l ^ l± -IS l*tl ^ ;^ T 0^:^ "i^ ^li is ^ ^ o 4-: Hj] 

c^) m II ) ^- ^£ U 1 1 ^3- IT: 01) t:^ A 1:u L T I. ] '/it t'i'j i3 m ^ -t± 
2j ~ <^ X) c 

5g II) j o fb tr Iti /b^ e> .^IR ^ ti o it ^ r !f^{) =^ fj bfe^ >: L T a I j r 5 1 1 I G F - l 

SMA^-cn.'f-gi^, it:!!. ^SH^ J: o T 3ii;i:lS'>ir ^ *is — 5E-^ ii^cC l ^/p--f3xic liM^J 
■t' ic f^^j ^ n 6 4fxie1cfi-c0m/>rj1cA U 1 M-1 D 0 . 0 1 ~ 5 0 m g . * L <: i± 0 
. 1 - 1 0 m g T- ^ o -t. 6 -'i-Bl{±II '.^ CD^i^-lZ X-dX -^fijr o (7)-c IJd 
VJc '-:}- w. cl; ',) 'J> I . it + Tj ^ L . cfe ^ I ^ ii as [«3 ^ M ,t T -L'^ 55 t S f-r ^ 

i5 o o 1-^ ^'g !3)^ CD -vi ^ij ii ^ CD ^ ^ L .1 r>c r '5 i 5 iT: & ^ ( " ;jn L n f ii- 
>g m nm mm Mfi-^ •■•'g hjj c^) i ^ !± rsn: r$ m m .'u w fi=-: » n ^ ^ ^ s 

^g HJ] c^- »jn •>fl ';IL J'M . ':Z l± i: >'e Hi] ft i'.r f/J ^ .'1 tl"' ^ ^i- « ft f Y #J f i /jt yT h i' s 

(c u :fj vie c i: /b^- c ^ c 

T^d; t- 4x ^'g [If J a^lm 'Hi il ^^'J . \U± % m © ft ft ^/J 6 31 e n f t f Y r^J !i < 
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f^y ^ N o i± f-^m^d ft ^'cifn rr ¥trii5?feM eg ^ ( e d r f ) © t-it-n s o c 

-^-Y'- (Nature) . 11327^. tg52.1~526M (1987) Do 
4: % Bfj C: 4o u T . N O li 5 L ® W fljij ^ az> iS- .h T o fi'i i: ii . PR ii t ^ fJ' . 

m'^m^^m.. Mfif^^itfe^^^ ^B^itiiiii^M^JiL. mmmm. '^^m^si'm^.m.Us mm 

mm.^. Bwdtrfn. lin^^lfe^ff *^^^7^)^SbO. 9 - 5 0 4 5 2 4 

^f^^-f 9-505288^. '^m^ 8-50 1069-^. 8-512 
3 1 8 -5t. ^I^¥ 6 - 5 0 8 8 4 9 i- SB«(CD^'rc^ ^ ^t? ^ ©t:- ^ c 

4^ ^'g Bf^ © r£- 1^: S$ 3^ /M f^E Jlp HiO (± . N 0 m : £ ?m '^\\ ?f ij ^ b T . N O ^ ^Fjrp fliij * "T 5 

b - X ^ij (3 i^i C ffl T ^ V ^ o 

So 
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m^']C^J w.t>'r:\:X 1 IJ "i I) 1 ~ 1 0 0 0 m g., Iif^ L < (i 1 0 ~ 2 0 0 m g'Td^. § 
m: c t • tj: m n ^ o L . J:, o V ^ rd IWI ^IStT'£^ .'S t-a m ^^ibi>o ^ HIJ © ^ 

WJ fliiJ ^iJ © .'.J. M . -c a. '#i ?tIJ Ff i . \^ "j- /J ;i . {sli ! 1 1 1 i iV-j S D'^' ( i ii ) i J o f l >b 

^^rW ^ n?:) {^^f]f^ '7T^r>n<fj^^X 1 I] L'd 0 0. 0 1 - 5 0 m g\ Ui ^ L < 0 . 1 
~ 1 0 m g -c ^ S c h o A. lii -Ir m CD ^ f C J: "C ^£ ^ © c 1 : iiiZ f ^ ^i- 
m ct D {J> I ^ it -I - -'f i'^i c r ^ ^ o L . iTo S l $ii m ^ /I T m f T ^) o 

^ i: ^r ^ 

L . -4^ ^ m ® i'JU ^.'^W ^ £i * ^1 "i:! ® f b tl^ ^] 6 iStK ^ n o lb f^^t^^ f1 

f t) t. By (:> iy.\ -rmmi^ . :zix:^'im]crMt^'^'^')ix i o k -^'w h > ( ii s p 

. -1' 7 > i A- "7 . .'K^t'!-: r'^] 'S^ r n x . 'i • •• ."'^ ^ < )i ' R N 

A ^ 1' 7. , D N A ^ f 'l^ 7 ii -f- ^ I/l ^^7 < A' 7. (1- !}J ^- o c ^ t . *a >• 3 
/7 ^ > ;^ ^7(i A. f;t*i (w (y^ L 'C 0 . Z tl '^.> © ft i'YitJ /b^^ <tfi£(- f J x^J T' 
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LTiiHSP9 0. HSP7 0. :xt^5^>\ H S F 2 6 ^-fr'M] ^ilX i-^ ^ o -"c 

I > I ^ . ^ ^-yx.± \z-7 ^- L. ^ ^' ^ ^ ^ C ^S^^ L T :>/:i:tir>^f^3 

^ t) . H S P 7 0 {±X3m(DD na K^y x ^ ii^Sfs]':- t h (i Jifu 1 0 flSI 
CD H S P 7 0 ^Ifz;-i-A^^--t£ tK :i n b ffiS^ ©!±:||$l5Jcfi\]i;-^il tt *5 



ri^' h — v,xi^^;i3/jnMii!t^®a*^s£A i B:^^ o i ~ i o o Omg. l < 

1 0~ 2 0 0 mgT;fe?)c ^-^^A^S^aiis ft ^ J: ^ T i^Kj-T ^ ® 

\-^m^^-m.^^^'}>u\~^m.x^%fM'^h-^^\^. -^^\^\-xmM-^m^X'^^~^ 

il ^ ^ c :4-^ c7) ^ ^fij !i ^ ® ^ ^ 12 □ 45 -r ^ ( 5 *\ -fi ^ © t^it p°d t m 
L. T E3 # &^ M mi^^^^>l^X^^o 
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mjp iz a e y-j ^yjut^^^^' S A'lji': x i u ^ d c . o i ~ 5 o m g . ^j- * l ^' ii 
0 . i~ 1 Omgr^> '6 o t. o ^iu- £1 (i ?i iTj iz X o T Jiti t- ^ I .-. 

HSIx 4 M X I ) a-- I ^ liY c I- •» ^ L . cis 5- 1 W± rn [;r] ^MZX S "S- t^ 

^ib^o -\^^m]'Z^dimit^o?^^mj^'j-r^is,ij^, ihm(oi>>in^izm\\Lx u 
p°„, hi GF- 1 wnmmi^hh. bi ^. mm m f iTu x itm >• s ^ 

Hfl cO ;jn m mmo t>V^ X CJ: 'c CO gp 7>'M im . X -4-; ^6 R)3 CD ifc mtK 
^ n it (^^} ^^4i. ^i%R R ./X Iti^ n\] L X 7k o ft ^.^ X ii fi)^ . ft i^ij X i;i M 
n ^ IZ 4^ ^'6 m CD If^Mil l/' / X If^CD gf: ^7 1^ . Rit 5g E3f^ CD it it ^J} b 

miR^ni>it ■i'^ m it m -ftM -r s tz (d ii s f ^ o n t *d n ii" ^ 1. ^ o 

ffl^^:^. fliy*^ /u ffjl^iiX(if?jij^i A.)U fi5ii:«^?CD'c ix ^ X\(DW>k\^lt. m iz m'lLit 

cliii. tjnxst)^' ■-mlzm\^bnx^^^^tl^^^Mt^:n^'Dnmmzx^m}^^ 

fH JT] ^ ^ r 3 -f- i. i< -^g 0) ^jii )}g m & zr /Mi-'c CD \% Of m ^ X 1^ 5e ii/J c:><l: 



^A:fe;4-:'^6";j£r>si]^a'mTOcr)f5n^ifi'imt^Dtis %^tmcrjmmm.^^'^m Lxm e> 

# , f!''- '^1 r>^' ^d 'J^,*] '-t'i T. X f'ii (T! ^ n /j X n ^) ' - n It iz ;!R 
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m^DM m^m^'] ^ oj %]i ^'}mm'^ . * m (tj ii: t^X'j) a aj mi ^ m r 

7o ti '/i ir ^ X (.1 S L T ^. :^X1%\1 i± II i\ -f . H ;i i^' 4 , 5 - >^ t p 
_ 2 - : ^ -r — JV. 4 - t F P =^ - 2 - > D '^-O- ^ > - 1 - -i- * ^ 
:J-L ^ m 0 0 m g k g T' - X II # 0 P 1!^ -'s- L T ^ tf^'J ^> n^f I c 

ZJy^yLii^oj m 'M ^.'} . X ii 5% Bj^ © f b ^ ft) /j^ ^. 3S t^^. ^ n o i I: ^ ti Sij Jj^^ 

^ o 

-^-5^ffl©:fep°n:zttg)m. h I GF - \n^mm'm(o^^u>L\±mn. mimmm^^ 

ftffl. ^l5lj7b^^f^ffl. faU r^-^-^{tffl. h I G F - 1 jl^ 1:^2* ft ffl . rSMmSi^ 

^d:i54 - t KP^i- - 2 - V ^ P--^^> - 1 --i-^^- (±fl:^f^!?g^^-cgll»^tT 
4;^l>c ^cDii^ncD^e^git^ii: Lt!±. (Tanaka, T. ) h ^ 

K p > (Tetrahedron). 15 3 2 1 7 1 3 H (1 9 7 6 ) D . (Nara, 

M.) ^cZ)77;£ i'r h^-KP>s H 3 6 3 1 6 1 M ( 1 9 8 0 ) ] . ZiU^ 

v ;b (Gill, M.) CtT-x hf^ Ut: > :t:7 >r ^ ^ h > i 

- (Aust. J. Chem.) . 15 3 4^. 2587M(1981)3 *^^(f ^tioo 

20 
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(III) Ml'^'}c^it-t^-4i+ h 'J^Vi.-c,S/i:T5:ii:t3i 'T- 1 f^Pi^t . UU 
4'.T 4 - t H n^-i- 2 - V D^'.:-7-:- - i -tt:- /j-i'f b n -t- zt^ Mfli L 
o r^c^3t.;i:5Ci!)j(ict 0 4 - b: H n =V- i - 2 - i- 9 n-'.-^^ >- 1 -:fl(7, i.^ 
ft'J ^rqSc 1j /vlliidi- ^ n Ac o 

4 - b r n i - 2 - ^ n : - 1 - 7i- 1 ^0)yc-'y'rA\'H\^RV-/':>H±^ 

s H At : • .{ 1 L f'T t"j i.i i-->i 'h m ;ii u ; . f^y ^ l t / -^-i--) i . r '^ i^yt 
*^^(.f e. n -s. s h .la^, ^ y mcom 1 1- x it. i-y.^r ■< > . ^ >- 7. ^ 1' 

5 H Sfi U \ ■' p;S„5-^f4; h L 'C i±s bJ.BT ^ 7 ?:tc^jr?5#f4\ f'lJ .t i^' > 7 5" ^ 

T I ^ nit^ < . Vf(~\miHt t^i^o s 7 ^ 1' > //-■••- >^ ii. -t '.) zi-'. y'-^ H 
s M X. ii' •'77 u ^.^ ^- :t c^j c> -"d: fj' ^ 7 : - ^ fi cj J: o fj: 5> J-^t^o t ^ 

V 7 7ii:f.^ .. 7- 1 : 77fj-^:'°-^- K h 7 5 .fen- 7\ m tt^iS 'cmnn^n-llf^ii o 

7 h (I ct •) . 7 1 : • ^ i- . 7s v > r>T "-f 1 - -^'^ !■ .h L X mm r^zh -fy 

X ■# 5. . :t:7 ■ 7 -r 1 ,7 f / -''-r- Y t L X it . . ^^n"^ 7 77 f / T 7 7 -t- 
■1 :7'-r ^'--7r-^ H^(iJ7T^n?)c .^fe. h ,"id L !!i§S«7k4^, ^7 

i:Jl lis 4 - ;i I- D ^ V - 2 - V D ; - -T- : - - i - -t :■ (i S H AU-T if it frP) t 
'ri\-,C)ii,;r-. SH1A7m^L717 '7 7 i i S H i L 7 7 ' ; '7:, 7 ; 7 :7 ^^f7 
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o 



o 




cm 



S OH 

I 

CH2 

! 

H,N-CHCH2CHiCONH-CH-CONHCH,COOH 

I 

C OOH 

o 
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'>£4-n $il f'T-<± I ^ T MTi! fci! ffl Z h T S ^ 0 

-t a- X i± ^. 0-) it ^- -u^- n. u-- o.) 4i >: l t i^t . t l t ,i^r- ^ ^ ;ii ^ ^ » ) 

. i fi] (Tj -/J ( z -r >^ Jft r S ~ /j' T ^ o o 

■^-rii^m^'ii u •: -c o >t ^/^^Tiit'i-i^ 3^ -c n ^ mjr $ n b <b ^ 



1 M L ( + ) - -'^ ^ 7 (ln )t^^fi'^i;i-,M. 0 1 0 - 0 4 5 8 2) /Xi^^^ft 
1 M D ( - ) --^"^ tl- ^--X (IU>t^'tiM^il^^ 01 3-04572) 7K;i5M 
1 M D ( + ) - ^ V P — 7. ( ^- * ^ f ^ :^ '-'^ 3 6 7 - 1 9 ) 7}ci<^^?t. 

D- >) i^'" ( 1' -7- 7 7 i-LPI't^ . 3 0 2 - 1 0) Av:^m(D p H (iSp C 5 . 

3. 4 . 9 . 4 . 4 4 . 7 -Cc1'.o^:„ 
Z n '7 * 1 2 1 T': 4 []^jir,j;j!]?fL/;aftp. l t h r-r'.tMt'i: [7 rfii ^I'^i tja H L - 6 0 ;i 

%] r 5) 7-- h — 7 7 a§ <'/jt::t- J: o M'/iL L o 

-7r]^ 7a^-feu^nor)MM<i:riiy^i Lt^c '^^cOM^^^rMlfl.-'^^SvKc 2 {^'^. 4 



mmm 1 
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^_:7=L - h®r^a:)K;Anf3o €-13 5 0 0 Of[il®HL- 6 Omm (AT 

cc ccL 2 4 0) 0% ^7i^m}}t^m i^y-^nm) ^wrpmi 

1 6 4 OiStt ( - ^-vX-Y ttM) 9 0//l^l]n^. 5% Z i^ (£T 3 7 °C 

4 8 Dff rf§t|^-f^ L fco i-'t-T^iB^SSMTifflra^JT^FJ^m^ L /--fs. 5 m g /m 1 ® 3 

- (4, 5 -i; ><^;i/-5^-^v-;l- 2 - 2, 5 - y h 
ryj^y'u ^ K (MT T ; v^-^ttM) 'J >@g^.SiJ^-tiM,^K^§i^^( 10/^1 ^tJO^iTM 

^B&jc^ll^b/io ^fz. 0. 04N HC lf3^-2 ---D'Ny-.^b 1 0 0 /i 1 
^^]^^TJ:: <*^ <^i^L. 5 9 O nmd^lt^n&^It^^PJj^ilLT :in=S:iIll2±i5i 
b/z (MT Tvi^) o 

^(D^^m. mumoL ( + ) -T7liV-.X7K;M. D (-) -:^-^lf".^-7. 
tK^SMs D ( - ) - r ^ ti- y - X 7Xf^^t . D ( + ) - V □ - X D - U 



(1) IM 2 -^'^^-^v-D- U^-:^ (vi'-vftM. D 2 7 5 1 ) 7Ki§^t 
J: 0 . IM 2 -^'.-t^i^-D - 'J ^ — XTRfiSM® P Hl±^n^n4 . 7. 5. 
4-(!feo/io 0. IM 2-^-^^i^-D-')^-:^7Ki',li^®-'gP^m':^^ IN 

NaOH''epH7. 1 L o ^ H * 1 2 1 °C-c 4 B$P«^M» H 

L - 6 0 m{3>ct-r S b ;^B:^^rStt^^Jtef^'J 1 «7?ii-c-^JJ:£ L;to ^cf*5 
. #mfMii2{g. 4{^. 8fg. 16fg. 3 2fS. 6 4{g7it/ l 2 8i^i:L:^co 

^CDJiS^K #Snf?^® 2 -D - ') — y^7];;'^§^^ifvSn[Z^{3:fcl^T«>f^ 
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^' — 7K \H Ms 0 . 1 M 2 - -> - D - I ) -tt - X ;K M ( p H * m M ) . 

0 . 1 M 2 - -r -A ^ > - E) - ' J nt- - .7s .7K -5??^ ( p H 7 . 1 ) cX; ^ , 1 2 8 f,'v 
s 1 6f?*^s 1 6 f^^;f^,-r.i'?iiJ>JjllE^>(I^H 

( 2 ) '%mn 2 - ( 1 ) cf#t 1 M 2 -5"^-{---V-^- - D - ij ^r--;^ ,7}:;^^^^tc73 1 

2 1 °c . 4 mmmmm * ® j^w h p l c t --//i^t u tz . 

^n<3i Afix : 4 0 u I 

^ ^ A : Y M C - P a c k 0 D S - A M ( 4 . (3 x 2 5 0 m nis Y :r- A > 

f^S!] .ffi A : A 

B : 8 0% v-t h - h '.).;i.zK;",??M 
V^Lj^ : 0 . 8ml ^/-7> 

: mbmA {5^x11',]) ^r^mmAf)^hB'-^(T)\H^m}&i^JE'iL (2 0^>Pe3T) ^ 
l^3!tlfilB (5 ->/fn]) 
t^ai : 2 1 5 nmiztM-f^n&^J^ 

2 ^>r ^ tc^Hx L/t S-®5>^^SiJ±Tiil^B Ls ':li:?fi]if^iJ 1 (7):^^£T H L - 6 0 MM 
8 ^» iz 'j^ I . f S t*. s imi -» 8 ( f^l }s^f D# Pf^j 1 4 ~ 1 6 ) gs3 1 ^ ? *^ I?. n 

c 

( 3 ) -Mmm 2 - ( 2 ) o:>}^m hflc tyigLx m^-y 4 (D$Ji-t#i^5*rii?ii'^^ l 

/■t: , Pi CD lu * D X 3 0 2 ( El 4-^ '4£ j' t-l; '^i ) ^-Wl it '■fco * . 4^ 

um^m 'J :< 9- )i 7s ;i. i- ^- i. I- iz mm- 1 1 j n m - a 500 ( u i^-i^ j • ) ^ 
ni ^^rmm jt- n,o 7 -s 7 h n * 'ALLfto 

FAB-MS 

m/z 117 CM + H:i ^ 

<53. 14(211, m, r.-il). 4.^7(111, 4-H), 4.9:)(111, t. VOllDHi, 5.;;2(lli. d. 
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dd, J=4.0, 15.5 Hz, 3-H), 9.55(1H, d, J=8.0 Hz, 1-H) 
{B L . m A ^ )l 'L- ^ >• K co^^'Ui y°u h > ajih'^: I'y h ^ 2 . 49 ppm >: L T ^ 

z ® %UM(Jj^mt\\± V^:^'ys- A, 5 - >^ h K n =ir i> - 2 - 5^ ^- 

2t^i5i:*4(i^^i ^7-^-° v-'yyM%x^Y^7kv^■ti'^k.mmmm.num\^^mhtlo 

H 

5 3 2 \/ ciin 

HOH2 C-CH-CH = CH-C 

OH O 

mmm 3 

(1) 4ffiii®10 0mM ^rt^iy^)^^^^^-^^^ (dATP. dGTP 

. dCTP. dTTP) ^12 i'c-cAmmm^.\.fz. ^nmuncoi^^A^mmm 

:icom^. dATP. dGT pco^mmmmfmizmLxit. 1 ei^mKm^r 
. dCTP. dT TFco^mmmm^izmLxit. 8mmRm^y:'muLtzmt 

e> (D Mn.\±n^ h w ^ tz o 

(2) 5 mmcD 9" ^ ^ >- \)-^^y ^ (^^r^v-T^V 5"':t^i>;7- 

$:f§i^L. 12 1 °cr AmmamL tzo tztzL. ^n^tiom^mtrnt^^ tz^ 
. .7K^§r?s®^iStt^n^n. ^:^^iy-r9' y : 2 5 mM. 9':t^>' y'-y y > 

> : 2 5mM. ^",-t^>>^v> : 1 M. ^-^t^-y^ ^i^y : 0. 4 M. 
'J V > : 1 MlJ-^^o 

26 
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H c 1.25 mM) Sc. -r:t^ ^ ^ > ^jn^^VMiiiH^^ii 4 {^'^^imi>^ ( 

^■7)- ^ V u Tj; 7^1^ V F 0 . 6 2 5 m M ) X c . ^.i" ^^ri- > > /jn#a 

1 2 8 fg#,f^?^li U ^ 7 :^ rr^- Hl,&r^'c- 0.78 mM) 

-e 2 . 5 m M ) t c s ^-^^-y^y^ > > -'jfi J^p. m i±6 4i^i ^ m -i'^ ( ^ -1- =^ >- 'J 

^' 7 -^7 ^ :1- V F' T- 1 . 5 6m M ) S l!' 'ShW L t1k (3 4o I > T , i:^ in L 

fc o U ^ M m O 7}; 1 0 1 /JO ig- ^flrc2 £3 ^ l n T ; 6 ® Bl !± 1^. &j 6 ^ /J^ 

*5Zx:TSKgel ODS-80Ts(5/im). (2 0mmx2 5cm 

^ftfti : A 0 . 1 % h 'J 7 )l/.-t PHl^gg ( T F A) 'Kvfi^v^^ 

B 0. l%TFA/50%T^h-h" U 7KiS??S 
; : 8ml / -j T 

■i-^fH,ifef'r : 1 0 ->H.'yf^-iiJit!A 1 0 0 4 0 /j' It': |-^iP,U*[l A 1 0 

fjlliB 1 0 0 %-> 1 0 v>R',].f^'iIi)jfllB 1 0 0 % 
ttMi : 2 1 5 ninil4ol+oD;5:7t^£ 

'ilMif^'iJ 3 - (2) cir^i L fz 'C n n t7);jn?fV;>'f?f>i 1 . 5 m 1 H P L C £3 

( 4 ) im^^^ 3 - ( 3 ) nd-liic-^ 1 r. 1 (i -r: ! u - v otm i . l^viii-s J 
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:b^A:TSKg:el ODS-80Ts 4. 6x250 mm 

: A 0 . 1 % T F A7};?i§r* 
B 0 . 1 % T F A/'' 5 0 % T^iz h - h u ;i 7i;;gM 
it M :1ml 

,-^^a5^ft : 1 O'rrnmmmA l O 0%-» l O^lA^ltT^mWA l O o%-b^^m 

mm B 1 0 0 1 0 ^'^FEfif^ttiffi B 1 0 0 % 
^(D^^. 15-16 ^ti^mojm'itmtco^^ti^AxLmit h ^ ^ 7. - 4 , 5 - > t 
^ijp^ai^/KZ) 1 5~i 6^i^?Si(Dmim'm(Dmmm.mn ( 'h-nmr) 

mmm 4 



( 1 ) 0 . 2 5 m g /m 1 ^'rt ^ U ( D N A ) ± h \) ^ I^ik 

M^±m. 047-2249 1 ) 7Ki^mcD p H 8 . 9 T- o ;t o :i ^3 
. IN HCl-cpHT. 3 t;ali^L:^co cmi^^ 1 2 1 °C-c 41k^Pa1JPt^MlL 

. H L - 6 0 mm -r 5 ^^±iM^P$ij iSi^ * i^jtef^y icDysm -c m >e l t □ 
, -^m^m i± 2 fr?. 4 f^f . s 1 e 3 2i^^tLrzo 

^ (Dmm. 1 2 1 °C-e 4 mmn^^M LtzBNA-h h V Ai^TkvgM ( p H * 

mm . D N A 4- h ij Ai^7Ki§v^^ ( p H 7 . 3)0. 8 16 i^mR.m 

vl^^IE^iz^V^T 5 9 0 nmt;43(t &0S:)tg£^viC'^j?Jjn®?JBet-i:b^T?)n!(^J>L 
(2) 1 OW//V% DNA^h'Jf^AJ^ 7j<^§<?S^ 1 2 1 "CT 2B§PHlin^,V5a 

m\^tzmp:^^mm^. m^t:^^)it \ -. 2i:^^i\^xm^:^^)vizm\i^v.. mhz 

3 0 0 SP) ^-^ 2 5 0 cm' <^ 7 n n A ^ ^ J—)VC0]:tt^9 : 1 OU^PM 



28 
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T '?-mit ^ -ti-T 0 2 5 mm x 6 0 c mcrj-ti^ A Iz jtX \\^^\^M<^^. "7 u 

u-frs)\'l. t y 9 ' —)l-o^t\Liy^ 9 : 1 -ZnE fr if'ii:- 0 . 2 5 K g f / c m' (^>E:0 K 
> D h Ls *'J 8ml -f o^'/iBji L tzo 
Mi 1"l ^ S 3 : ^ (i:> tt^ f.'^ i a T 5 0 % /7 y _ 1 1 ■ [j.-,- 1^ fjj ^ f^ij 

2 1 ^L- . 'c n -r-Js 9 6 ai n 1" uy°i— I- czi 01 ;L' iz 7.n,^c o 

^O^^^iW-. - -> 3 > 6 5-8 K Xtt 1 7 7 fd^A^O L ;tnY^*0]Sa(Z4^3l^T 
. 5 0 %:^ " y - a'7K^g<V^$:i!s/j[! L st; ® {Iit--;»5^ L < •^niirdil&*^M{.i> L :to ^ 
.-t. ^-t'jH^fif^taiilli-iJi-lbn^'C. :^ ^ > 2 > 6 5-8 K .i^ii 1 7 7 i^rvtliigf^iH 

\z rik CO . m M o:> m 'h. h - > 7> /J ^ f4-^ c^j 5B ^ -ti tLfit l,S L fc = jo 

( 3 ) y ^ "7 iy 3 I 6 5 — 8 1 iz-^l ^': . v4A^ ^ o -7 h 9y y 4 — 'Ei^JWi^ H 

X p^^ % Xfy t1- /-J^ u.'df. ^3 n o 

-■•^!#; p -.' h y 7 V V — (i^ S i 1 i <^ a g e 1 6 0 F . .-. ( ^ 1 
0 5 5 5 1) -i-.l^li "7 o X2-\\)\ U t < ^ ^ — .'U -7ji.t^^ 9 : 1 frii^iTMInJ 

mn H P L C TTfrrJi . T S K g e l 0 D S - 8 0 T s ^ V ( 4 . 6x25 

0 mm. 3^1 — i'l;^^) ^d: Jlj i -T^Liai 0 . 8ml -''''/r. dcT 5 f?ij a.i 8 0%^ 

K - 1. " ■• -I-.;;;.-;),.- o o ■^'-nu-T^ \'^'! 1 1"!^ .■;.■■!' -Jr n R n m n'i' 

f li^l 0.42 V -f^n ;j , i^fU H 1' L C' vr '^r-J ;ir.lf':H-Mui S . S ytC; ^ 
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M C . ii^ffl H P L C c ??jr-{-:fi5c^> ^ ^Wmm \.tzo ii^^ L.\±T SK^ e l OD 
S-80TS (<;520 x 250 mm. ^V-ttK) ^ffll ^. 7j< 6 . 5 m 1 /^T 
v^m^-y:. 2 0 6 nmC:^5(t^o&)t^Tt^m L;to t:- L . M/±vl^ 
fS. ±13© M T T C J; h ^-gfi ^ ^fJj^ L . rSli ^b^lf. to tifz t° - ^ ^ m?^ > S v 

'H -NMR 

(52. 38 (IH, dd, J = 2. 0, 19. OHz, 5-H), 2. 98 ( 
IH, dd, J = 6. 5, 19. OHz, 5-H), 5. 18 (lH,m, 4- 
H), 6. 47 (IH, dd, J=l. 5, 6. OHz, 2-H), 7. 94 ( 
IH, dd, J = 2. 5, 6. OHz, 3-H), 
fSL. H ODcD^b^v:^ 4 . 6 5 p p m i: UT tjs L ;^^o 

7^:^. -H-NMRil^Mt^i^ 7:^;^©'jf®c7)S-5tttTIS^t CIV] ©ilDTfe 



(4) 7^ ^ v3 > 1 7 7 I^WJ4- (3) hTsJIiiz, mm ^ u-^ 

V 7 ^ -SIf3i^ffiH L P L C 5^rr^^f '-^Mf^iJ 4 - ( 2 ) (ziB®®M T T 



0 




H 



OH 
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0 . 3 7 © X i-: h cn^gM . H P L C 7> W c iiCt^l^'f B^iRy 16. 8 b'- 
RfiliO. 3 7©X:^°^y hC0l^n^H:^ai^nfe:7^,^v3> 1 7 7*^^/). \i\ 

31 c . m\] H p L c -c- fstiftfe ^ ^mm U ;t c. ^ ^ a T S K g e l O D 

S-SOTs ( 2 0 X 2 5 0 mm. ^\^-tLS^) ^«n^. * 6 . 5 m 1 /^"c 
iSm^it. 2 0 6 nmCC^Mt-^n&T^KTt^fethL to t"- ^ffj;(i7>K5L Mr±-;S^Q 

DX 3 0 2llM^H/Tat (□*-m7-tti^) ^m^XiT-^fzo m-^hD-<>v;UT 
F A B - M S 

m/z 2 1 6 CM + h:! ^ 

MC. Mfitto.S:x^^ hH.^^i^bfco MmmS^^SfiJNM -A500 ( H $^ 
' H - N M R 

6 2. 71 (IH, dd, J=3. 0, 18. 5Hz, 5-H), 2. 98 ( 
IH, dd, J = 7. 5, 18. 5Hz, 5-H) , 5. 89 (IH, m, 4- 
H) , 6. 5 0 (IH, dd, J = 2. 0, 5. 5Hz, 2-H) , 7. 24 ( 
2 H , b r - s , 6 ' -NH 2(7)H) , 7 . 8 5 ( 1 II , d d , J = 2 . 5 , 5 
. 5Hz, 3-H) ,8.10 (IH, s, 2' -H) , 8. 14 (IH, s, 
8' -H) 



wo 99/36383 PCT/JP9'»/00 1 09 



0 




CV!) 



NHz 



g]2('4- -2-vi7p-^>^>-l-.-t>® 'H-NM 

(5) 1 OW/V%DNA^ h >; 'i7Ai^7j<^§t*^ 1 2 1 2 B^Ptl1Sn#^M b 

^^A:^DV hy^:7^-fflv';*^A (m±^> U vT^b^^^ttM. BW-3 0 
OSP) $<]250cm^ *:±fiavg^r^|-c¥^<b^-l±-t 2 5mmx 6 0 cm®* 
^A^c^T^b. IMmm^^. O. 2 5Kgf/cm^ ©I±±iT. ^nn*;i/ 
^^^^ y_;^£7)j:b7b5 9 : iCDvg^M-^. ^^t^T•6 : 1 ©^g^MT;' ^ P ^ ^'^ 

DV h:V^:7^-T'Sr^1b. ■:t;i->y-'ViMMfesS-;t-I:t^mbfec :7 ^ ^ s 



32 
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7 ^ > 3 > 4 0 0 ~ 4 2 0 ^nm. timum.^mB-sii-i:'i^:^ ^ -jnzmtn 

L . m\\ H P L C ^ n- o 0 

HPLC(i. TSKgel ODS-80Ts-^^A (020x250mm. 
iljy ^ j\] L VT^tii 6 m 1 /^7tT- 8 h ^ h 0 tR-^^^'c 5 

f& 4 0 % 7--t h -■- 1 ■) )l iKimk--^ 3 0 ir^^cDmjBL^mii-cmth ^ 2 o e n m 

H P L C mn±. YMC-Pack ODS-AM^^i^ 4. 6x2 
5 0mm. YMC^IM) ^^L^i 0. 8 m 1 /^>-c 4 2 4 h ^ 

h ') )l7K^^m^^ 2 O'/rfJ^J^^I^^yiES^T-v^m^-y:. 2 1 0 nmiz^tt ^n&yc^T 

m%P^^J^^ }■ n c J. I) ^;>trr b tz o 

'«ri!:'»^/i-iiD X 3 0 2 fl r,l;5>^Jiv,t-^'ffll >;^cc ') v h U ^ 7. L 

. rf-: i 7- 1- 7' -1' rr ^ — 1 ■ 'C M 'AlLtzo 
F A B - M S 

m/z 2 3 2 CM + I-O ' 



i in _ 

■ H -NMR 
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IH, dd, J = 7. 0, 18. 5Hz, 5-H), 5. 65 (IH, m, 4- 
H) , 6. 42 (2H, br-s, 2' -NH.CDH) , 6. 46 (IH, dd, 
J = 2. 0, 6. OHz, 2-H), 7. 65 (IH, s, 8' -H), 7. 8 
1 (IH, dd, J = 2. 5, 6. OHz, 3-H) 

0 



g]3(-4_ ( 9 -.77-- - 2 - ^ n-'>>^> - 1 -^>®'^^^'^^ 
[1|4(Z4- ( 9 - - 2 ->-^D^-^>^>- 1 -'-t>® 'H-NM 



(1) 2M D-^)^^-:^ {i'ii'y-CTT.^nms 3 0 2 - 1 0 ) /K^M?: 1 

^ ^ A ^ D -N' h 7 ^ -ffl V 'j ^^l' ('S± V U > Tit^n^. B W - 3 0 
OSP)$tl 250cm' ^^DD7fx;vAh;^ y— ;V®l;t:*>9 : 1 ©ig^^^tT -T- 
ij{fc^-&T 2 5 mmx 6 0 cm©-;^^ AC^tAb. ±IBvgfi?^S>&^ ^pp^^'I 




cvn 



OH 



pMm 5 



34 



wo 99/36383 ^ PCT/JP99/00109 

l^yi^ J cDtt^)^ 9 : 1 CD<~g^r}tT 0 . 2 K g f / c ©Jif t/T ^ U-7 \- 
^ -7 V t . r-J 8 m 1 T o ^ il L o M a "-^ ^ > 3 : ® * m t 

T 5 0%ai^7y-;b7jQ-;^jv{^(ZuE):^^4f^. ^^sifef^'J 4 - (2) FiLi-tii:® M T T (I J: 0 /j^ 

5' V 3 > 2 8 ~ 3 6 ^iT^/JL! L:tiS-*^ircStI*3H ^T. 5 0 %3i 

. 7 ^ 3 > 2 8 ~ 3 6 v:^^;;ji]tt'^4t*[iiM(i^i>;®M?iirs\ ^iii}f]i©iii}fi'J^ 

.V- <-v T - jr. -t.^ 4- V ^ •c^rn ti^n ( ^. 1 , (-»- -in ^vT:f 1 -di =^ ArK ft, -Ji f'^* -fii — . +~ 

(2) 7^,^>3> 2 8- 3 6iz-3l<T. -m^^iJ 4 - (3) ^[sj^iti. ^ 
D ^ h ^"^ Y — aU^'iSiffl H L P L C^>rr ^^tV^^ ^Mf^iJ 4 - ( 2 ) t;rda®M 

±ia® ^ ^ > 3 > 2 8 ~ 3 6 ©rgt^fe^f^Ktt. <^li ^ P h i'" ^ 7 ^ - c « R 
f 0 . 4 4 cD 7s 4^° h tDift^ll 3*lg H P L C >t^ItT (±{'^J#II#Pb^ 9 . 7 j-)-® f 

— ^ ® 1^15 (I .^t b T I ^ ^ = 

R f figO . 4 4®^^"-^ h*i±icttm^n^c7^ ^ >3V 28-36 ^Ifcto. 

d (7) [ii .75 1'l m. 'Jf \f\ ^ D X 3 0 2 M ].'.; 'jf \]'\ S t- ^ ffl I- T f i o /i 0 ^ ^ ' ) □ - 
;l * h 'J 7 X h L TfflV ^ i ^' f tJ- >^ — K T ^HiJ /iL U o 

F A B - M S 

m/z 1 1 5 CM + H3 * 

9 7 CM - H 0 + HD ■ 



T T » • > T I 
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6 4. 27 (IH, ddd, J = 2. 0, 4. 0, 19. 5Hz, 5-H), 

4. 51 (IH, td, J-2. 5, 19. 5Hz, 5-H) , 4. 93 (IH 

, d, J = 6. OHz, 1-H), 6. 02 (lH,m, 3-H), 7. 23 ( 

IH, ddd, J = 2. 5, 4. 0, 10. OHz, 4-H) , 7. 26 (IH 
, d, J = 6. OHz, 1 -OH®H) 

g^D h >(D^f^>y 2.49 pprnt-LXmitzo 



U±J;D. «H{il, 5 - 1 -t Kn^i>- 3 --^>5^>- 2 - 
mQlZl, 5 -:x.7j^3pi/- 1 - t Ko^v- 3--0^>- 2 'H- 



( 1 ) 2 M 2 - V - D - 'J Ttt-:^ ( V ^'-^ttM. D 2 8 5 1 ) 7j<;§;t 

^ 1 2 1 4B^r^iP#?l^!lLSLfco ^ ©JdMJIM 5 m 1 ^MJ±^llIlt> ^nP 
;i/®il:*^9 8 : 2 CD^g'^t^{3^gP t/zo 
:i3^A^D x- h^"^7^-fflvU*^;b (g±v»^>T^b=?^tti:i. BW-30 
0 SP) *^2 5 0 cm' :^±mM'^m'C^mit^^X (/> 2 5mmx 6 0 cm®* 




cvin 



wye 
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frm-c 0 . 2 K g f /' c m-' COEiJ-J D v h L. *'J 8 m 1 "T -d^JM L t = 

^ ^ >r^-, y ^ 3^;t.jj H P L C 7>rr W t h nuij'-fSn l-] ifiHi^j^flDt^i H L - 6 0 m]U 

V □ h y ^ ^ 1 -iis S i 1 i c a g e 1 6 0 F : ^ ... ( 'I 
1. 0 5 5 5 4 ) *Mnv ^ D D^n-A •'^ V -.'VOlt/b^ 9 : 1 

1 ODS-80Ts^^A(4. 6x25 0 ram , ^ — ttM) ^ ffl ^ V v^t3^ 
0 . 8ml 'K-C 5 >rP.f]v-fJHHIi 8 0 h - h U 'I ./Kig^t-^ 2 0 7>fl51(7)-^S 

lSi3iiiv£-^;V?m-c^-y-. 2 0 6 nm(z4oit?)n&>\:)!£ct<femL^co 
M T T 7^ -fe -f (i^Sffif^iJ 4 - ( 2 ) (3 Sd®® -^^i-c IT /io 
M T T r y -t 1- (c J; D s 7 ^ y i. 3 > 4 8 /irj 8 8 i;^il^fB3BSii^[ffl?irSt4*^ 

wmc:>xvrzo y^yiy^yA^\±. r#)ii^7Dv h^-^:7^'-T{iRf wo. 52 

7-7^v3>88{i. ^)ai7D-7h^7-^-7^--CiiRffi&0. 35®7.:r:>yh*^ 
. 3SinHPLCMTt±ffcl#Bfjt^^9. 1 >^cDb"-i^*4^m^n;to 

3 ;}! 6 (75 7 ^ 7 > 3 y ^ .6fctJ^' '1 > ^ ^.H- X ;i 4^ ^ V K \~ '<^M V fz^M. 

a±i;p|i7.-vt7 h;i(zJ: Di;^tlTt/-::i:-o. -7 ^ ^ >■ s 4 8 4 - t KD:^f->- 
2-0 ^ p . ■ — 1 _ :t : . 7 ^ -7 3 : 8 8 {± I '5' ^ 7, - 4 , 5 - >■ t K 

n 3r i - 2 - - : — "C -3 /"^ c 

( 2 •) %]fm G- ( 1 ) -c ;if?3ia. /i. K : 7. - 4 . 5 -i^t h u ^v- 2 - 
,^>^,.;^-^„ H,Oji7 7 - 4 0 T^filiS:^ >) ci^>rf«# b i: :i 
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. 0 . 2 K g f / c m= (DS.tJ V\ Rvl^MT:- 'J u ^ h L. 8ml To^ill t 
7 ^ ^ ■> 3 > 9 0 7^)^ 1 2 6 h ^ > ."^ - 4 . 5 - V t K n >' - 2 - > 7^ 

TT^y^^izm L tzo 

mmPl^C^mi^. VMC-Pack 0DS-AM*^A {<^4. 6x2 
5 0mm. YMCttS^) ^miK ^^lM 0 . 8 m 1 /^TvXT 5 ftfUjjgmft 8 0 % 

^ ^ t° — -^^ ^^j^tlitB ^ ^1 o 

^^c. MT TT^y-fe^-et±. HlJf^t). +t7~1^Ki:^i^Wt^'^?f^Sr>"T^° h- 
MS^WJiDX 3 0 2MS^^/fit*^l^^co ^'U-feD-;v^-^ h U >y :^ b 
FAB-MS 

i/z 2 15 CM + HD " 

2 3 7 CM + N aD " 

^SMm±tni^a(iJ NM- A 5 0 o%ffli>fco mm±mv ^ ^ )\^7^)v^^^'y k 

c-^g^L. ffi>^^^;b;^;b^^vKo®srD h>®{t:^v:7 hfii^2. 4 9p 

p m h L T ^13 b o 
'H-NMR 

ct3. 30 (2H,m, 1-H), 3. 80 (IH, dd, J = 5. 0, 8. 
5Hz, 7-H) , 4. 0 1 (IH, m, 2-H) , 4. 05 (IH, t, J = 

38 
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8. 5 Hz, 7-H) , 4. 66 (IH, t, J = 6. OHz, 1-0H«H) 
, 4 . 8 4 ( 1 H , m , 6 - H ) , 4 . 9 6 ( 1 H , d , J = 5 . OHz, 2 - 
OHfDH), 5. 31 (IH, d, J = 6. 5Hz, 5-H), 5. 66 (IH 
, ddd, J = l. 5, 6. 5, 15. 5Hz, 4-H), 6. 01 (IH, d 
d, J = 4. 5, 15. 5Hz, 3-H) , 6. 21 (IH, ddd, J = l. 
5, 8. 0, 15. 5Hz, 9-H), 7. 03 (IH, dd, J = 5. 5, 1 
5. 5Hz, 8-H), 9. 57 (IH, d, J = 8. OHz, 10-H) 



i:X±^^Os t^^mii 2 - ( h 5' ^- X - 3 , 4 - > t ^ □ ^ V - 1 - ) 
_4_ ( h ^ > ;^ - 2 ;ni-;t/) -l, 3 -i>yi-^'J^ y^:^^^ tt- 
r^l 7 tl 2 - ( h ^ > :^ - 3 , 4 -- > t K D =^ V - 1 - -7"^ ) - 4 - ( h ^ 

^x]^^ t^-$i{){im/z. mmitmM^j^}^ (%) ^nto 

['i^' 8 ii 2 - ( h ^ > 7. - 3 , 4 - b 1- D ^ V- - 1 - y^- - ;i ) - 4 - ( h ^ 
_ 2 -7j^;i, UL. bi^^O -1, 3 - >^ ^ V - > ^7) H - \ M R X ^' 1- 

* r o m^. ^ H\ fb "/• ^ 7 I - fi6: ( p p m ) . f?^ m > ^' 'i. ^ * i-; f o 
(3) f^jiiif^ye- (1) ,rditii(7)^jnBmJMi^^^7ji^s^st>5*i^^i^L. z(Dmm^(^~> 

^1 fj y u-7 V ^iir^tzo -r^cto^:^"- A 7 P V h 7- "7 -7 ^ — >]] ^ ') -fj Y )l (^ t 
, .. , pvv— 3 0 0 S P) $'.1 2 5 n c m 7 n n+.'bi. : 7 .-' 



\lO 1 8 

c-c=c 
; H 



H 




cviin 
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2 1 0 n m iz^llr 5 liR^f^rmH^ L . vgme#Fia 1 8 ^© v > 7)1 t°- ^ 
mb. 2- (3, 4 -vb Ko^v- 1 - 4- ( 2 - .n^ b - 



(1) 1 0 s(DD-^')l '7U>m i> 7'-^^fM G 5 2 6 9 ) ^ 1 'J y h,'KZ> 
7jc(ZiMf b. 1 2 1 °Cc 4 mmumitz'im] 10ml iz^/^o ^TMe-Tiiniieb/i 
c Z.fiizmmy'^)l : rr-Rg : 7K= 3:2: 2 vMlir^t®±Ji 4 0 m 1 ^ Jn.tT^l^ 
f^x iSib(3 J:-'3Tf#:^;_hvi^Ml±T*^ 10ml ^-^W^Ltzo 

±H3«]aii«^*-5 A /7 □ V h ^'^ y - -miy iJ * 'T'JUBW- 3 0 0 S P ( 2 X 
2 8 cm. 'fi±>' Uv-Ffb^ttS^) CT^-^^b. : I^S? : 7K= 3 : 

2 : 2 ®±]i^fg?^tM^ bTi3 >:7°i .y+h— T- 0 . 2kg/cm' fiJPEb, €f 
^5ml®^5i-C'^i^«^fT-^}to lH^=yO 1 Omllzt^^^olzy^^>3:^^ 

5 6 ISt^'ij 8 0^^'c(Dm^izmm.f^CO 4 , 5 - Kd^v- 2 - v ^ D 
y^ly- 1 -tT >7b-3 ^n.-r^^/ro 3n?5®llJ^^ft<!=^Til^ETMbfcf^4 0 
ml©^nD.1-.;L'A cffimb. til3mM^iJs)6l±T-iil?B-r^ hiz cfcoT 1 0 Omg 
©TIBj^ CIX) rm^n^4 , 5 -vb Kn:^i-- 2 -v5'D--^>^>- 1 -^i- 



( 2 ) ^»'J 7 - ( 1 ) T^fl ^ritz4, 5 - V b K D ^ V - 2 - v ^ D--0'5^ > 
- 1 >®^P5t^^Tia^3^^-ro ^^^^^4, 5 - vb Kd^v- 2 -v^o-'-V^ 
^_ 1 -;^->coMft5>tffi±DX 3 0 2Kl:^rTSt (B«^ttM) ^ffll^-Cffo 



O 




OH 
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0 0 {i]4^m.^f!fiM) *)i]i-fco \:tm-ytm±'D i p - s ? omm-'^^i- (ii i-i^it 

ttM) . U VP&iiXX- --^7 h;i[±u\'- 2 5 0 0 :jj-)t.«rit- ( j:i;n'Mf1'/'/?^l;^i) . 
m^mU:^^^^'-^ hn (IR) ttFTIR-800 0 ^f]^9\^^y^tyt}t^,][ (Mi\$^iWrf\ 

^-m) ^ ^ n. ^ n i u c > ,'H'J al i tz o 

FAB -MS m/ z 1 1 5 CM + HV 
V h 'J -y ^ 7s L T U -tU—Jl^mi^tzo 
' H - N M R ( C D C 1 3 ) 
(54. 2 0 (IH, d, J = 2. 4Hz, 5-H). 4. 83 (lH,m, 4 
-H). 6. 30 (IH, dd, J=l. 2, 6. IHz, 2-H). 7. 48 
(IH, dd, J = 2. 1, 6. IHz, 3-H) 
fML. ' H -NMR(7){b'/-v 7 hfiiJiC H C 1 3 CDit^v^ hfifi^r 7 . 26p 

p m i: L T L tz o 
fi^^Jt : CaO c 0 ° 1 . 3. 7K) 

IR(KBrii) :3400. 1715. 1630. 1115. 1060. 1 
0 2 5 cm' IzmU^^i-t 
U V : Amax 2 1 5 nm (zK) 

:i©iiJ^^-<5r^ Wl '^-v ^^f 7"S*^ A^/fjlAfcMftlHP L C-C-^7>iaf-L. 2 1 5 
nmCD%mmMM'::\^ti',Lrz t:i6. m^i± 9 8 feo 
( 3 ) 2 M D - •) (-^--^j^ -f ^i^fJIM?!:. 3 0 2 - 1 0 ) (i 

2 M D -(-.-) V P - 7 ( -i- :^ ^ f ^ 7. ;"7 ^IM. 3 6 7 - 1 9 ) ');;>'?^f?t* 

t"^ ^' 1 2 1 'C'C 1 4 Ik'jPuSj/Jll^-l L o - n i (^>;jU^?-lMll<'f^ 9 0 1 (I 1 M ^- ^ 7 a-- 
y — ;b ii-^"^^ -i -"^ X ^^..t'M. 3 3 8 - 0 1 ) y—Jl^Pt 1 0 u I * 'JIJ.tT 

3 7 °c-c 3 0 i^r^e ^i- zoLx 'i'f H fz liw f.mmM}kv-m BMn m:> ^ 

-7 T- ^ — 1-7 [r;t>n VI (T) ifl H P T , P T -"r+fi- 1 ^- - 
^i^Ji);i-!l A : 0 . 1 '^b h •; -7 a t :j S^ipi^ ( T F A ) 




wo 99/36383 



PCT/JP99/00I09 



i^^m : 0 . 8ml 

f^tti : 2 1 5 nmil^D{toP&)tS 

Ph']6. 5 ^©f— cinii^rfii^ijT - (i) x-mti4, s-^tn 

^® f-^/b^miibfco rr:t{c;:tlilt/it:-^i±. vl 7 - (1) rmrz4, 
5-vb Ko^i'-2->-^P^N>^> - l-^>^^7r:7iy— ^ -y: 

^> - 2 - ^> ^ D > ^ > - 1 - :t > /b^^lSI" ^ ^ ^^0.^ ^ A^tC 7^ o o 
(4) 0. IM. 0. 2M. 0. 5M. lMX(i2M©. D - U Tf;-^ X!iD - 

( + ) -^iyu-xMmm^^'^ 1 2 1 1 4ii$[iaiptab;^co ^stef^y?- (2 

4 , 5 - V t K D ^ i/ - 2 - >- ^7 p > -T- > - 1 — -t" > ^Sloffl ^ Ltzo ^CO 

(M) mm±-i, 5 - kd^v- 2 -i>^ d^>^>- 1 

^&jcft (mM) ^^-To nig tz^l>TS^Eni±D- 'J^-7xJP^^«4' 

©4, 5 - v' t K D ^> - 2 - :^ D-^> ^> - 1 -tT >^fiJla^^ 

£)_ (4-) 4 , 5 -> h K D^v- 2 - v'^ n'^> 

mmm s 

(1) 5 0 mg® 'J4t"X- 5 - 'J >l^?^ h U f^i:. (■:^:^^^ 3 
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0 2-12) * 5 m 1 OX'\az^m L . H C 1 p H 3 izM^^ L 1 2 1 °C c 

■1 11^ paj /jn t . h ui^ 'jn V;) 5: J. t ■ (T) }^ tf 1 H P L C T - '> Kr L. . 

fj^l, -.TSK gel ODS-80Ts(4. 6 mm x 2 5 0 mm. Hi v - 

:1ml /^y 

^^n\ : 2 1 5 nmil^i^it 

<bntz4, 5 - > 1 1- D V - 2 - V □ > > - 1 - > h t'- mnwm 

^ -r #iMi^^*^ ^ . t-^tu #f\1^ 4^ ® 4 , 5 - y t K n ^ > - 2 - □ ^ > 
.hfdi:M1f:i--4^S[!tfW/J 2 0 0 //lc7)HPLC ^rJi^s {*^$H^Pil3 3 . 8 ~ 5 . 8 

"7 Itm) : h ij 7< ^ □ D V ^ > ( > ;^t^'f ^ Xtt^i^) : t' 'i v > ( 
T-x^lJlj) =4:1: IcD^Ii^M^/jnx-C h .<^)l-> 'UHtL. DX-302 

x^^nm L i^trfef^y T - ( D -c?;)/::*^^^ , - t K n^p V- - 2 - 

P ^ V - 1 - > h r.-J L {y:|v'f D^*f Pr^l JM^i S f - ^ 1.5: 7, ^ h)i i±u^m 

rt,u 4 ^ 5 _ I- K □ ^ i- - 2 - > "7 D > ^- > - 1 - y Oj't U h " 'i^'i L t . 
I- -,' J I- }~ D -V- i • — 2 — > ^' n ^ -~ — 1 — i' l'* '!■ \At)''i'i{fnl o 
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^-r'A:TSK-gel G2500PW(XL) (7. 8x300 mm. ]^^^' 
ti^A^U)K : 4 OT 

mm : yk 

ifiii : 1 m 

: 2 1 5 nmC43(t?.n&)tS 

^ 4 ^ 5 - V t: K P ^ >' - 2 - 5^ n > ^ > - 1 - :t XDt^cJ^B^Pal ^ -fi L /i 
f# '3 4 , 5 - t K n ^> - 2 - V i7 D >^ > - 1 - > h f-^ 

1-M±J;D. U 5 - U h U 'j7A^Jnt?V-ri)- h(Cct 4, 5- 

c 

mmm 9 

2 M D - ') 4^-X7j<^§r^^ 1 2 1 4[}§P^;jP^MSL/io :icDAPMSifS^ 
n&mmm'^^^'^ )^ t I : 2-^'^iEL-rl^lt^^.'l/i^?ftmL. S^St^i^n'^rjIsll 

*^A^PVhy^:7^-ffli^U;t;^;i/ (m±i^ U S^T-fb^^iM. BW-30 
0 S P) 2 5 0 cm'^±.rcivl^r*-c-¥tHb^-y:T (Zi 2 5 mmx 6 0 cm®:^^ 

0. 2 K g f /cm'©E±jTi^ P-^ h t. f.^ 8 m 1 T^^iii b fco M^^.^v 

^W-ro75'^v3> 3 8*^b 5 7 i§i^^g*f^5 0%:^^y-;^'K^§ 

rfSt^aJ^Uyco ^11 P^ ^ ^ ^ — Silicagel 60F:54>S:ffl 
p p;i^;bA ^ y — 9 : 1 ©vg^ttTM^ L . 7r;V>y— 

44 
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■d'Az.. r^t1:.1^^M03^!lW1H P L C-c(^'^«zm^^^ft-^-/io ^/>mi±. TSKgel 
ODS-SOTs^^/. (4. 6x250mm) ?rMJlv^ 6 . 5ml /''T 

Mic^-tt. 2 0 6 nm(zjo(tonfi-)tllJ:-i:-ftia^,L ;^::c. ;;'?MilK'jr^] 1 5 ^>c7;; ^ 

■^^?,'lin^ff1ij 1 B^/yof-:^:^. MfflHPLC-yTrTL:tc TSKgel 
ODS-SOTs^J-^iA (4. 6x2 5 0mm) $:,)lU^s ^ntii 0 . 8 m 1 /:f/v 
7KT 5 ^m^tnm 8 0 h - h 'J 'l /K;;-???^'-- 2 0 ^.>rH^]®il|f51Uia;5-c;t-?m^ 

-tt. 2 0 6 nrnJc^t+^nSyei^-c t^itliL/ic 3 ©^rtrric^'l^T . ^gtt^.B.ff.n 1 5 rB- 

® b" - ^ It mimm 5 . 7 ^t}^ ;^ai ^ n . :itif£f5^ij ? - ( i ) laifeo 4 , 5 - > t 

;Kzi:'^^.TWL. 4, 5 -> b Ko^i -2 -> .^n''<->^>- 1 -:t>07.^^ 

4 >;::,.-,-,.^; - ] , 3-v7f-: (T')i. ./^^t : t<16, 168-3) 1 
g (1 0. 4mmol) 7tI^■l^,^il:-t -'^ (III) • 7 H . O (^-^j^^'^X^ 
i-l- : ZJ — H 0 7 7 - 2 0 ) 1 . 9 4 g ( 5 . 2 m m o 1 ) * 7}c 2 5 m 1 L 
fzo vKM^-'m#b^i*-^NaBH., ( * f 7. ^ iU : =3 - K 3 1 2 - 2 9 ) 
1 9 8 m ^• ( f) . 2 mm o ] ) il;.f>^JIl L . il^/jn^rr fie IN H C 1 c p H * 



wo 99/36383 



PCT/JP99/00109 



OH = 4 0 : 1 lOOmlT'Mmb. WWm-^i' f ^T: ^m^tz. Z.(D^ 
m^m±:m^^ 8 0 gcn^nff. V 'j * ^7 h -7 - ( C H C 1 . : M e 0 H 
= 4 0 : 1) -cmi^t. i/^Hfe^TT-f )l'^©raJi3t5£4 - t K D^>- 2 □ 
1 _::^>C0 2 3 6 mg («2 3%) ^EiS^L. -K^vUt-nlT. -vi7 h 

1 

50mM 4 _t KP^v- 2 - v^P->^>- 1 -^>^^' 1 0 OmM L 
- y.Jl'^ 5^7r ^^-^r o 2 0 0 mM ') (pH?) 2ml^37 ^Cc 

1 e^r.^ji]niS t t sS*4 i: t . Siffl h P L C ^ n h ^ :7 ^ -(ZT ^ b 
fz. *-7A(±TSKgel ODS-80TS (020x25 0 mm. ^V-tt 
M) ^ffll^. ?^g7j<6. 5ml/^T;§ai^ii-. 2 0 6 n m ic ^ i:t ^ nii)t)^Tl^ 

M T T r -fe ic J; ^3 . igitlB^r^ 1 4 . 4 ^(D t: - ^ 1 .^I^'^^ai&^fal 16.6 

M*^WJiDX 3 0 2MS^^/fHt (B^^m^^i) ^^^'^ ^" U -t d b 
U L t4^'v^ ^ ^^'-f ^>^— KtiiJ^b/co 

t:-^ 1®F AB-MS ; m/ z 4 0 6 [M + H]' 

t:-^ 3® FAB -MS ; m/ z 4 0 6 [M + H]" 

4 2 8 [M + N a] " 

IS^mttRH^SfiJNM-A 5 0 0 (B«^tt) ^ffli^. M7Kt3v§M- bT #Jl 
$£b^cc, HODCD^b^i'^ hffi^4. 6 5 ppm^bfc'H-NMRJl^it^fb^ 

1 ; a 2. 13 (2H, m, 5' -H) . 2. 2 9 (IH, m, 2- 
H). 2. 45 (lH,m, 5-H). 2. 50 (2H,m, 4' -H). 2. 

46 
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65 (IH, m, 5-H). 2. 69 (IH, m, 2-H). 2. 90-3. 0 
0(lH,m, I'-H), 3. 10-3. 18(lH,m, I'-H). 3. 

6 1 (1 H, m, 3-H) . 3 . 7 6 ( 1 H, m, 6' -H) . 3. 8 9 (2 H 
s , 9 ' - H ) . 4 . 5 0-4. 62 ( 2 H , m , 4 - H , 2 ' - H ) 
b--^3 ; o 2. 10 (2H, m, 5' -H) . 2. 2 7 (IH, m, 2- 

H). 2. 29 (lH,m, 5-H). 2. 48 (2H,m, 4' -H). 2. 

7 6 - 2. 8 4 ( 1 H, m, 5 - H) . 2 . 8 4 - 2. 9 2 ( 1 H, m, 2 - H 
) . 2. 9 3 - 3. 0 2 ( 1 H, m, 1 ' -H) . 3. 0 9-3. 21 (HI, 
m , 1 ' - H ) . 3 . 4 0 (111, m 3 - H ) . 3 . 73 (In, m , G ' - 
H). 3. 86 (2H, s, 9' -H). 4. 31-4. 40 (lH,m, 4- 
H) . 4. 5 9 (1 H, m, 2 ' -H) 

t:-:7 l&I>-t"-^ 3®v^":^;i/®'>flMiiT.idit CX] CD hio '3T^.i)o 

o 



CX] 




H.N-CHCH,CH.CONH-CH-CONHCH,COOH 

, 2' 8 ' 9 ' 1 0' 



COOH 

7 ' 



L- - 7 1 i± 3 R . 4 S W h 3 S , 4 R i^'-Oj v 7- 7, T- b rt - « ;R {^V) C ^ 0 
f - 7 3 3 R. 4 RU^ ^ 3 S . 4 S U^© > T 7. b -^-^^ -(7^\UCtm'c ^-^f^ 



,t n . -\:-UM f - 1 ii 3 f h 4 {-'£ i X © > 7 - 3 - L - 7 )b -f- ;t > 
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<]^m. (%) ^Mto 

mi 1 (zf— 3 T^'X'^ h;i/^7fx-ro ia4\ milium/ z. i^mit^m 

'j^S (%) -^M-To 

fii (ppm) . Pim^^y^'i-^^'^^^'i^^'^'^'^- 

HI 1 3 (z :^ 3 ® 'H-NMR.^^--'7 h;i'^7fN-ro 1114^ 1tlfi!±ib^i>:7 h 

{g (ppm) . $5t$[ti(iv:^"^a(D^^ft^aTo 

mmm 1 2 

(1) 5 6°C. 3 O^fhmmLtz^-m'MiiRm (JRH^^li^) ^lOXiit^RF 
MI 1 6 4 Oigitb {r<^-:f^i Pyti-^m) iZT 3 7 °C-c±g« t ;t H L - 6 0 
(ATCC CCL-240)*:RPMI 1640 t^mizx 2 . 5 x 1 0 ' / 

_ 2 -^".>^:h — ;KZ) 1 2 . 5 mM. 2 5 mM. 5 0 mM. ^ L < 1 0 0 mM 

7 0 %^ y - '^'7X;■|^M^ ^Mf^y 6 - ( 1 ) -^mm t 4 - 1 k d ^f- - 2 - 

^ D^vV^ > - 1 -rt->® 0 . 05mM. 0. 5 mM. 5 mM. ^ L < ii 5 0 m 

M 7 0%ai^ y-;i'7Kiir^. ^^fite^H- (4) Ta)iML/i4- ( 9 - 

) _ 2 - >- i7 p ^-^ > ^>-l--t>(7)5mM. 10 mM. ^L<tt2 0mM7 0 

%:xL^ J -JviKm^. mmm 4- (5) -^mmLtzA- (9-^"r--)b) -2 

-i>^D^-0'7=->-l-:3r->®2. 5 mM^ 5 mM. 1 5 mM. ^ b < i± 2 5 m 

M 7 0 J -)\^mm^. PMm 5 - ( 2 ) 'zmmx.fz i , 5 -^^t^-^S/ - 1 

-t Kd^v-S-'-^^'^^ - 2- :t^-®7 5 mM. 15 0 mM. ^ b < ii 3 0 
0mM7 0%i.^y-;i7K^g^«. ^\-^%mm^ - (2) TallMbfc2- (h^> 
^-3, 4->^h KD^v- 1 -:7'^-A) -4- ( h ^ >X - 2 ^ A ti■-- 
;^) _ 1 ^ 3 - v:t^V^ 5 mM. 2 5 mM. ^ L < li 5 0 mM 7 0 ^ 
y__H ;K;mt^ 1 0/^ Iv^SQL- 3 7°C. 5 %iiiSfbl^*#?fcTT\ 2 4B#PH^tS 

48 
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,^ _ 2 - ^\ > ^ 1 0 u MW l-.i^' 4 -b K □ =^ i - 2 - >' ^ □ -"-'^ 

^ ^. _ 1 _ iir^r.[t^ 1 0 MIU !-.cT> 4 - ( 9 - --^JL ) — 2 - V ^ 

p^- - 1 ii^^r^vSli^a 9 /^MUJ;.7^4 - (9-^-^--;iO — 2- 

v^D^-^>- 1 -rj-:-. i(iT.'^i)^!^M£ 6 2 5 /zM i^X ± ct:. 1 , 5 -x rfC ^ ■> - 1 - 
t p ^ - 3 - --^ - 2--fl . :^ iifiir^ifU^ 8 0 M ti® 2 - ( h 
- 3 , 4 _ t 1- □ df- - 1 - 7^ - ;b ) - 4 - (V-yyx- 2- ^^Jl I )l b 

1 in ^5 $11] (3 ^3 o T d ti Co c?-) i.ii ii (i .id". ^ n o 

( 2 ) 5 6 3 0 "^mrnm L .'l l-'-Hft 'fitfnifr-r: 1 0 %f?t?R P M 1 1 6 4 0 
itfed T 3 7 ^-C^i^* L H L - 6 0 ^ R P M I 1 6 4 0 mtll X2. 5x10' 

3®«S;S^{^5mliz?^L. 4, 5 - > b K d ^> - 2 --^>^:^-;i^® 1 2 . 
5mM. 2 5mM. 5 0 mNK ?f L < ii 1 0 0 mM 7 0 %x ^ y -;b7Kv^r^&. 4 
- b K D - 2 - V ^ □ ^'O-^ ^ - 1 -:t> ® 0 . 0 5mM. 0. 5 mMs 5 
mM. ^b<(±50mM70%3i^y -;i vR;-^-;?fk.. '^.^Ifef^'J 4 - ( 4 ) XWmx^ft 
4 _ ( 9 -T-^ - - a ) - 2 - > ^ P--0 5--: - 1 -7i->® 5 mM. 1 0 mM. 

L < 2 0 mM 7 0 %x ^ y — ;L 'k^^^'Jrlt^ ':;Ji'«{if-5iJ 4 - ( 5 ) XMM V-fzA- ( 
9 _ y T ^ - n. ) - 2 - i ■'7 n : 7- : • - 1 - -t : O 2 . 5 m M . 5 m M . 15 
mM. ff L < ii 2 5 mM 7 0 %x a. y '^^Mf^'J 5- (2) Tal/^ML/i 

1^ 5 _:x.:t:*->- 1 - b Kn^i. - 3 --•.••^ > - 2 -:t><7)7 5 mM. 15 
0 mM. -m L < (i 3 0 0 mM 7 0 y :^f±'^^Mi0iJ 6 - ( 2 ) T 

L 2 - ( h y 7- - 3, 4 - b h n ^ - \ - 7'^ 'I ) - 4 - ( h ^ > 
-7. - 2 - n. ~. n b - Jl ) - 1 , 3 - i--t^' ' >(7) 5 mM. 2 5m M . ?'f L =: 
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9 9 5 'H'-^4-±/ii3ri7s ^H' :t^-i T;bU P v 'i -X mrrTT^" h - -> 
. me 1-6 3 Mt3sBa®:?^a-(:D N ACDDrlt^b^Mt/f ^fTo/io 

. mWMJ^ 1 0 // M J.:l±cD 4 - h H P ^ - 2 - >' ^ □ -"^ ^ > - 1 - :t > . m 
mmj^l 0 UMU±(D 4 - ( 9 -T^' - 2 - v :^ D > 5^ ^ - 1 - ^ 
. 2 0 ^zMW±cr.4 - (9-'^'T-^;l) - 2 - >- ^7 d > - 1 - 

tT^'. gri»S^ 6 0 0 //MU±® 1 , 5 -oiTjidf > - 1 - t K D^v- 3 
7^>-2-^>. Xli^r^;!^ 5 0 //MW±® 2 - (h^>7. -3, 4-vt:t<n 

^^y- 1 - - 4- ( h ^ >.x - 2 ;^) -i, 3->;t 

0 0. 2 0 0 AiM4, 5 - KD^Jrv - 2 il^^-a^lO//M 
©4 -t KD3f-v- 2 -i' ^□^^t"^ - 1 Jifl^^iKlO. 3 0a^Mc7) 
4- ( 9 - 2 - v^' D---.>5">- 1 -.-r >v3§*Ptg«^Ba(::DN A 
©^It-fb^fitfg L^co ^=A-1o Hm(D 7 0 % y — 1 0 1 v35iPt§«iftfflrL3i^ 

(3) ^§£f>?iJ9- (2) ^f5]#(D^T£-c- 2 4B^rB*jiS«L y^^^lia^-gl5+^>7°'J 



50 
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^ 1 



4 , 5 - > t f ■ 12 4 

2 — ;i. 



4 - b 



-V- , 

-r - 



1 -7t- 



( 9 



-;i ) 



4 - ( 9 - V ) - 2 6 7.9 

1 , 5 - -X :t: 3r > - 1 - b H D 4 3 8 

^ > - 3 - ■ :^ > - 2 - yf > 

2 - ( h : ■ :< - 3 , 4- >> t K D 7 4.4 
dr>- 1 - - ;iO - 4- (h 

^ .-7. - 2 - ;i. 5 )i t - ) - 
1,3- > ^-t^ - /^' : ■ 



'4ilfg«5iJ 1 3 

( 1 ) h Tin- ■ ^ / -'—till C 1- ^ V a. > i^m. 2 frM^//i 1 ] 2ai I. 1 0 f?; 
i^mmm^ik CO. 5 M T r i s - H C J ( p II 8 . 0 ) . 1 . 2 M K CI . 
0. IM M C I : . 5 mMT5^ y V > -^ U >f^S. 5 mM >>' ^ t}- .X b < h 
D 2 // 1 ,. 0 . 1 %^ vm<,*i7-;i7- ^ > C^iI^Sji!!!-!:^) 2 1 . .^'^^f.T/K 11/^1 
«c !>' >1 c7) 'K (i 'K c t4l i;I «£ ,1I:'J ^ii L 4 , 5 - > h K D > - 2 - - 
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-riju —7s LOS Cmmmtm) t T a ElSfi;^ C 4 0 mM T r i s . 5 m 
Umm-f- h " ^ A. 1 mM:r-^ l > i^T I >PHpRg ( E D T A ) — ^ h 'J A. 
mm-^ p H 7 . 8 dpj^] ^ffll ^xmi I tz l %'':^ P -;^^,^Kc±iSS/,t^M 2 
0/^1^7" r^-YL. TAE H^ii 4^ T m%i^m ^ ;t o bWik. ^ Ji^l ju 
g/m 1 > ^ A :7'D ^ K7]cvgfM(3^tM L . %mm^mMLXD N Amm^M 

^^^->^mm L ;t o ^\ ;'K v-isip ® m xi±b:< A-h^m^i^mt^^ mi m ^ 

^ ® fSI^. 7Ki^Jn® i± D N A icS'J/^^ ^ m&iz ^±lz L fz 

. 10 0//MW,±®4, 5 - V t K D^v - 2 4-tKD:ir> 
- 2 - V D '-'^ > 7^ > - 1 - -r > J; T D N A i7)M S^^^)^ ^t!i^ili'\© Si^b 

( 2 ) 1 3 - ( 1 ) h [c]^i® ^^;£T-^<b^?i^(Z) h 4^"^ V ^ — ti' I mm 

tSI4^^IiJ^L/io fats h^'Y ^.^.-^ ^--t!'II©ftD b^W^ ^--tz' I Cb^° 
^ >aM. 0.01 #^5/// IDs 10 fS;S^ISij?« i: LT 1 0 0 mM T r 
is-HCl (pH7. 9). lOmM E D T A:::^ h 'J a, lmM,-^-'^;u 
^v>. 5 0% ^' U -fe D — ;^^ffll^fco 

mmm i 4 



t h leiflSI^-c- H s 6 8 rfiljS (ATCC CRL-1635)^10%r^>' 
^%iSLm (FBS : 7W:t^^ <7 ^^tf D - M E Mtgilii {^y^B 

RLtti^i) (::T. 5%C0. ^('tTs ?> 1 'CxmUtn^mmzm.mzf^^^Xi^ 
# L . h 'j r V > - E D T Ait§<-^S ( .-f ^ ^7 -v -^-i^tii) T^Oir^* 3x10 
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' fi?.i/'m iht^^ri^j iz h^iimmz mm l . 9 e ';■■-<' ^ 'y n ^ i ^^-w-y 

D^^f' '.rem till ^li^T ^ 5 . 1 0. 2 0. 4 0. 1 0 0 ■:^[± 2 0 0 M 4,5- 
V \i I- D =*r - 2 - ^-O ■ ^ -f- — , 4 - t K P ^ - 2 -- □ > ~ > - 1 - 
:A : ' =5: ^ ^-r mitil /JH X. o 9 6 Ik'j P^l o;) ^ ^ a - 7< ^ «^ -c. T . 2 4 [l-'f f^] T ^' 
^f^li^[^](zify4!ti:<,*j^[n]il:^L. H s 6 8^f]^iJil:B(to h I G F - 1 Ff?^l- (i^t^ 1" 
5, 4 ^ 5 - >^ b H P ^ 2 - > ^ ^- — . 4 - h K n ^ > - 2 - > ^ n > 
^ > - 1 - Tj- > (7:;D1;:« h I G F - 1 ® E L I S A - -,v h ( ^' i T V .' 7.^- i 

cO^^iiU. H s 6 8 ^51 . 1 0 0 Mil h® 4 , 5 - x b K D ^ v - 

2 _ > 5^ -)- — . :Z i± 4 - t: h D ^ - 2 - V O > ^ 1 - > ^ V;jS;j!] 

L;^::Jgf^iil=i. hi G F maiS^S?tSt4i± 2 4 B# Ptl3 R ii^ ') . 'tM^hm.^i 

m 11 m> L tz o tii^i. 4 . 5 - > t: K n ^ >^ - 2 - > 7- :^ t itti L t 4 - 
t Kn:^v-2-i-:7p-^>^: - l-7}->c7)hI GF - 1 e'^3^}/it!t/j-^?^ 'J tz 

o 

^ cT) tM3iz ;j; -r o 



h I G F - 1 

( n g /' m 1 ) 

0 0 0 (3 

n r\ n n 



4 - t K D - 2 - 

V □ '-■->^ - 1 - 



0 
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4 , 5 - > b K D ^ 
- 2 — 



0 

4 0 

1 0 0 

2 0 0 



2 4B$PtS 



4 8B4ffaj 7 2n$ra^ 



0 
0 
1 5 
1 1 



3 
3 



0 
0 
1 0 
1 1 



0 
1 



0 
0 
5 
9 



2 
9 



9 smrs 



h I G F - 1 jl^!^#?St4 
(n g/m 1 ) 



0 
0 

4 . 6 
4 . 5 



l-Mh. 4, 5 - V t K n^^'- 2 -^>^^— 4-bKD^v-2-v^ 
CD f b & ^ [3] It ® rS 14 ^ b o 

mum 1 5 

( 1 ) $Mt4'J >vv§i.##®flfel7jci)^'b^Al^tL;^cvfmW^*-e^^U 9 3 7^ 
BSCATCC CRL -1593)^1 0 % F B S ^^^T R P M I 16 4 0 

hCD^Br^ :^)Vlzl 0 0 ITo^viLfco MCl. ±IB®tS±1&^ 1 0 0 uim^. 
4^ 5 -^Vb Kn^i^- 2 --•^>5^:^-;i^. XJi 4 - b K D ^ v - 2 - ^ D 

1 5 0. 7 5. 1 0 0, 1 5 0Xtt2 0 0>uM^^#-r^cta 

Jzfill^fco zn^S 7"C^ig*-:X#^ET-t:-tS«L. 2 4, 4 8, 7 2mm'lk. 1 
0^/ 1©:7"1^ ^ >y .'^XWS T- 1 (SvSitttM^ MK 4 0 0) ^/JOxT. 3 7 "C 
-c- 3 0tPHmr6^-y:. 4 5 0 nmtc^3(j-^D>ft7t^ (A450) /b^ 6 5 0 nmtz^tt ^ 

n^Ttis (Af,5o) ^ML?ii>/tfie (A450-650) ^mmmm^ti.tzo 
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fl4 



/7 D .-^ > ^ > - 1 - 2 4 m PrS] 4 8 m 7 2 Ik^i 



iuM) ( A.,r.r -e:.. ) 



0 0.940 3.912 1.829 

50 0.50 1 0.930 0.875 

75 0.557 0.968 0.821 

100 0.591 1.0 5 4 0.532 

150 0.524 1.126 0.478 

200 0.353 0.6 4 3 0.338 



5 o 



4 , 5 - >^ t K D ^ il^^^S^^Ptl] 



mmmmi: 



iuM) (A..EO-850 



0 0.940 3.912 1.829 

5 0 0.821 1.471 1.24 5 

75 0.606 0.879 0.862 

10 0 0.560 0.948 0.597 

150 0.505 0.823 0.465 

200 0.370 0.644 0.753 
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Kifiard ( in vitro tr® 'J h LT . m ■^.m^X'^Mf^mm't > ^ - 

) ^ 1 0 % F B S ( ;^ Y :t 1 ^ >v :^ — ttii) * frt; I s c o v - 
MEMJg-il!l (IMDM : ^:^'=JBRLa$^) i-T. 5 % C O . #&T\ 3 7°CT 

^ >y ttS^) -r^^ 3x10' fl§/m 1 i: ct ^ (z±nai&t1il{;!lvl 9 
6pt^^ h (FALCONttS^) (D^^ :^JHZ 2 0 0 ju I r 

-D^^iLtzo i&«5~7Bm. i5Mfla*^8 0%iafa(I^AoA-D$TigJ:1tl^-^mb 
. 5 0. 7 5 . 1 0 0. 1 5 0 /zMc7)4 - b K P^i^- 2 ::7 n-<->5">- 1 
Xii4, 5 - 2 -'^->^:^ — 2 0 0 1 ® 

9 6B$r^® ^^ Ai:-;^^mo-(:. 2 4[5#Pe3T-3^0#W{:: 1 0;tzl®riy ^ 'V 
i7 7.WST-l ('S-ffiitttS^. MK 4 0 0) ^Jnx. T 3 7 "Ct 3 . 5[}$FBWi^:^^ 
■y:. 4 5 Onmiz^tt^nSTtS (A450 ) ^ 6 5 0 nmC^Dlt ^dSt^^ (Aeso 

) (A450-66O ) ^^SatiM^^ b/co 

^©^^^^6 7 (;^^To 

^8 tZ^^To 



6 



4 - ti K P ^ > - 2 - 

v^p^>5^>- 1 - 

mm. (am) 


2 4B#P^ 


4 8 




7 2 


mm 


9 6 mm 








mm 

(A 


•1 5 0 - 6 5 0 


) 




0 


1 . 


0 4 


1 . 


2 5 


1 . 


4 6 


2.35 


5 0 


0 . 


5 7 


0 . 


7 1 


0 . 


7 3 


0.54 


7 5 


0 . 


5 1 


0 . 


6 8 


0 . 


6 8 


0.55 


1 0 0 


0 . 


5 0 


0 . 


6 4 


0 . 


6 7 


0.51 


1 5 0 


0 . 


4 6 


0 . 


5 5 


0 . 


6 3 


0.50 



56 



wo 99/36383 PCT/JP99/00109 



Ml 



4, 5->^h Ku:^:^ li^mm 

, 2 4 n^jfS 4 8 iK'ii.-y 7 2 [k'H.".J 9 6 IK'jRy 



_ o _ 



0 
5 0 
7 5 
i 0 0 
1 5 0 



VjSJ^£ (/iM) (A4.o-f,r,o ) 



1.0 4 1.25 1.46 2.33 

1.12 0.8 3 0.96 0.98 

1.11 0.77 0.67 0.59 

1.02 0.63 0.5 4 0.59 

0.96 0.61 0.41 0.55 



^8 



I C 5 0 


4 - b D 


i^- 2 - 
> - 1 - 


4 , 5 - >^ b K P ^ V - 2 - 

^ > 7^ — ;i/ 




4 8 


9 6 


4 8 9 6u.^nii 




6 0 


3 5 


1 6 5 7 5 



( 3 ) '^mm 1 5 - ( 2 ) (l^ilttcT.^itT D S E K0!}l(ii*fil^lS^ L . 2 5. 5 0. 
7 5. 1 0 0 . 2 0 0. X(i 4 0 0 M® 4 , 5 - v b K o > - 2 - -'O T- ^■ 
4 _ t KP^i— 2 -i^^n.-x>^>- 1 --t>. 4- (9-^T^-;i 
) _o_->>7n-^>^: - 1 --r>- Xii2- (3, A-i^MYuivi^- \ --y 
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a 9 



I C50 (juM) 

4-tihD:3r>-2-v 207 60 

D ^ 7^ ^ - 1 - .-t >• 

4 , 5 - >^t KD^rv - 2 3 2 1 1 9 

4 - ( 9 - ^ - 2 1 3 2 6 7 

- > a ^- - 1 - :^ > 

2-(h^>.X-3,4-i^liKn 267 68 
^ V- 1 - :7-5^-;v) - 4- (h 

1 , 3 ->^":t^V-^ 



. 9 7-ciD-:5/2o 

'i'>fhD ( in vitro) U '^7-e^^^;i^- D S E KiBflaJ^*5l^T 
. 4, 5 -> t KD^rv- 2 — 4-t:Hn:^ri^-2->-^D^> 

y^y-l-Ttl'. 4- ( 9 - i7-T- - 2 - D^>^>- 1 -.7t->. X 

i±2- (3, 4 - KD^v- 1 - 4- ( 2 -^;b^;i'ti'^;i/) 

- 1 , 3 - >^ rt ^ V ^ > ^ v^j^n L tl^. PBS mu (D [Kttt^X -^it^^ 

:i n © < b 1^? ( i ±i ^ W ffeO ^ ^ T ^ ® ^ ^ T . ^1 0$ { 3 rS 1 4 ^ r ^ 

ia±©*S,^(c J;oTs A, 5 -V t K o^>^ - 2 --•^>7^:^-;^. 4 - t K n 
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_ 2 -V '7n.-o-7->- 1 -:t>. 4- ( 9 - T- - - 2 - > ^ □ 

^..^v-i-i-. 2- (3, KP:^>- 1 --^-^---'O -4- (2- 

-^• ^ (z r i) # n] v^f*!* m ^ mM it .s,', ^ L T 1)9 n s :i h jtjjt'f ^ ti <o c 

D S E K$!il)]atSr^(ci^l>T. 2 4 O^jH^TroitrS ll-'f iS^J (I 15 0// l/''7a:;L 
c7^ii-5-5li..Lrf*r^!ri|ii>iL. -^7)McD^t'f (lit-TGF-/5. b h F G F - /5 

t h I L- 1 a ^Ut h I L- 1 0) iL'^JZ^l-^Os 4-tKP^>-2-v 

^n^;Jic7)+^f b-^i >ti^^5|-r»'J^c<:E L I SA-K it (b h F G F - /S ^ 
t h I L - 1 0 . INTERGENttM ; b h I L - 1 a ^ t h T G F - /3 , P r o m e 

4 _ ^ p _ 2 - ^> ^ n > ^ > - 1 - rt ^- b h F G F - /? 
5:D<'b h I L- 1 a'L73|]?:^^tl]]$iJb^Co 4- (9-:7T--a) - 2 - > •5' P 
^.^v- 1 -Tt-yiib hTGF-/?fcb h FGF-/3©i?i^^rpffeiJts b h I L 
- 1 ac7)j^:'^{l*r5nfl:Lfco 2- (3, 4 - v b h D 3^- v - 1 - :7 ^- - A- ) -4 
_ ( 2 _^,r, . ,1, F - H/) -1, 3 -> iit b I 1 

t4ft:bf::o 4, 5 -V b H P^>- 2 --^>^:^--'Mstb h I L- 1 a/^^it^b [. 

1 6 

li^'^^etiOT/f^^iedim' ^ ^ i- ^' t - v m ,3 2 :)i -^mm^rc ii e p 

G2«(ATCC HB- 8 0 6 5 ) 0 % F B S ( ; W :^ - ^^-th 

:&r?-#-r:g>DME\U^'^Jt (^-'-i^nM) (3 3. 8x 1 0 M/'m 1 h ^ ct 



1 ( i ( ) 
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i'jimmnm. mk 4 o o ) ^m.tx. 3 iv-c 3\\mi^fr6^-\±. 450 nmiz 

i^ltg-P^TtJg (A450 ) ij^^^ 6 5 0 nmlz^l:^ ^wBi^j^ (Ac5o ) ^J^i^M^-^tziiH 



1 1 0 



4-h hD^S/-2 



0 3.47 2.96 2.57 

25 1.30 0.70 0.49 

50 1.38 0.81 0.47 

100 1.31 0.56 0.35 

150 1.23 0.43 0.30 



2 4 mm 



4 8 nfi\ 



7 2B$Pb1 



(A4E0-C60 



t 1 1 



4 , 5 - b K D > ±§«e^ Pb^ 











(A 


4 5 


0 - 6 5 0 ) 








0 


3 . 


4 


7 




9 


6 


2 


5 


7 


2 5 


3 . 


3 


9 




6 


9 


1 . 


7 


0 


5 0 


1 . 


9 


7 


0 


9 


6 


1 . 


7 


0 


1 0 0 


1 . 


8 


1 


0 


7 


0 


0 . 


8 


9 


1 5 0 


1 . 


4 


0 


0 . 


7 


9 


0 . 


3 


5 



W±^ 4 - b K □ ^ >• - 2 - ^ D ^ > ^ > - 1 - ^ > -BlVF 4 , 5 - y b K D 
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';i',«iif*'J 1 7 

( 1 ) 1 0 % >'}Jf?iriifii;?j ( ^' =' tt'r'i ) h7 <j , y ^ t- f p7 ^ 2 m 

M L - 'OL ^' -X ^ { ^ -I" "7 ^ ■;' Tf- ',) :n y ^ )l ttSis 2 5 0 3 0 - 1 4 9) 
a ' ^ y il'a-i •< - 7.n4^ftt ( / xM' ^ ± l 2 - 9 l 7 F ) (Z R 
AW 2 6 4 . 7 ^SM (ATCC TIB 71)^3x10' Klllldi/m 1 (I U h 
^ -J £- ^ M L . 4 8 '/\ -1' ^' — -7° L- —VCTj^ J. )b JZ 5 0 0 1 t- o /jll ;t 
T 5 %))-Pi5-:^ X-ff 7t: l^-. 3 7 ''C v 1 2 ii^injHH"^ L o ''' x.;i/£z 1 0 1 5 0 m 
g/m 1 'J 'J ^ -1' K (LPS. V ■7- V- f.iitL L - 2 0 1 2 ) Xii 2 . 

5 // g, -'m 1 L P S i: 5 0 0 II- - h /m 1 ^ > ^' - "7 :n n > 7- ( i - >-^-^ 
1- Att : =3— FMG- I F N) O^'^ 1 0 1 ^IJllX.. i!!tz 1 0 1 O 1 0 0 0 . 
5 0 0. XJi 2 5 0 // M 2 - ( h ^ ^' X - 3 , 4 - ti K o ^ v - 1 - - 
_4_ ( h^>^- 2 ^-'l-t'-^U) -1, 3 ->^:t^\^^ >7X;',^f^f^^ 
if^5aL-CM(Z 1 8D?fffa1i&«L/2^ij. NO^^^iSit^'-cJ^ib^n^C >iZct-T'4z-r' 
.5) N O : ^>^^f?£cD5P.ij5g *: ri o o ^cC^:\ mf?. t LX L F S > 9 -y :^ a > r 

^ /ji] ;i I ^ I--: tN' 2 - ( h ^ > .X - 3 , 4 - > h K D ^ 1 - ;l ) - 

4_ ( 2 ti-'l) -1, 3 ->-t^V^ >'*/Jllxt-^:l ^[:<'>> 

Lutiir^^^m. 10 0/^1 tOifVUkii 100^/1 c7> 4 % 'J -xa^^l^i ( V '7 v|j.^ 
G 4 4 1 0 ) c 1 5 »I/U 'AISL ^cf^. 4 9 0 nmil^A^f '^m'^P^ 

-^mi'nL L 1 0 .LMi^nHzmm- L. fcaX-nOvMli^t^^ N a N O : mm L ^3 

z c7j^,'i-y. 2 - {Y y- 3 , -i - y n r □ ^ - i - x'^- - 'l ) - 4 - ( 
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u^i^-i-y^-ji) - 4- ( h ^ > 7. - 2 -i^;L-^ a t -i, 3-i> 

T o o m 1 4 (z 4o I ^ xmm^it^mm'^-- . i^ii-ifiii n o , mjti ( ju m ) ^ r 

c ^d:ioI;gc1i 2 - ( h > - 3 , 4 - V t K D ^ > - 1 - -7'^ - ;i ) - 4 - ( h ^ 
>:7>- 2 t:zi;b) -i, 3 - v;t::*r v ^ > >=-t-:3r v ^ > .hHB$ii 

2 - ( h ^ > - 3 , 4 - V h H D - 1 - :7-^ - - 4 - {h^ yT.- 

2 ^ fujL) -1,3- yi±mmm%m%w± < u&^^ntA 

1 ^il^T- ^ ^i. Sr^iigE 1 0 M t ^ . m5 0 % ® N 0 /^^feWf|iJr^-ti L ;t o c 
(D^n^lt. 2- (h^^ys-3, 4 - V h H a^^/ - 1 -:7~^-;i/) - 4- (h 
^ > :^ - 2 - 7^,n. - 1 , 3 - >^ ^ y V >- {c J; § N 0 /15£|rpJijiJAN 

2 - ( h ^ > .-^ - 3 , 4 - t K D ^ V - 1 - :7*f^ - ;b) - 4 - ( h ^ > 7. - 2 

;b ti- ;L') -l, 3 - V > J: ^$fflflSii^ini^'JJ3$5@-r © ^ 

mmm i s 

2x10- m^/m l®HL-60 (ATCC CCL-240) 1 0 

%F B S^^R PM 116 4 Oig-Jt 5 m 1^6 ^y'l— h (7)^'^:ii;biiAn. 3 
7°C. 5%C02 #a:T-c-2 4B#Pp'-]tg«L^zf3^. S,^^JS:6^ 0. 12. 5. 2 
5. 5 0 . =^ L < id: 1 0 0 >6dMJ;7^^ J: -f) 4 , 5 - t K d ^Jf-v- 2 --'^-^ 
m^mi^t>\ O. 2. 5. 5. 1 0. 2 0. 4 0. ^5b<{±8 
0 M T^c^ ^ ct o il 4 - t K P ^ V - 2 - 7 D > 7^ ^- - 1 - 7l- > ^mtU b. 

X. ^mnmmmm^mmLtzo ^tz. 4 5^c. bmmsmm^n-^tz'i^. mm 
izi^mLrzmmi)mwiLtzo 

^t^'^O^^iiflrL2*fflV^. ^L^JXT'— > D — r:> 7' (Molecular Cloning) 
Cn— 7 7°',):.^ 7 -'N — ^rr^"-=^h>j— 7°b7 (Cold Spring Harb 
or Laboratory Press) ( 1989 ) D laiffiOTj '^it^t^ ^ T SDS-PAGE-fe^f o Mii. 
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mmit. 2. 5x10' iffl]|l-a/- ml (ZTdJ^ct^t^SDS-PAGE Sample buff erilf^.v§j 

L . 3 mmm mm ^- 1 o o =c t i o mm l tz m . 5 // 1 t o ^ 2 cd sds- 

PAGEy;i ( 5 %Z ^7 1 0 %-t: 'U -i- 3 > ^01 ) T "T^"^ -i' L . 
Vlitl^Kill^fj-T'fco —/jCD^'n ii. — :s^i^^iL. ffeyic^)^";! (i. Polyvinyl i 

dene difluoride transfer membrane Cimmobilon : ^ U ^'7' (MILLIPORE ) 
tt'^ Cat.# IPVHOOO-10 :) (CT-^'D^y^ i l^'Ltio Z OD >^Block Ace 

(Al^J^'i^i'-yifi.i^i^i^l: Cat.# UK-B25 ) 'C 4T — my'a y Ltzo 

Z CO u >7 :!r > L > "7' t- > (C^yfj#^ n^TOkDa Otfti-' s ■ ' P > > \ ^ 
^'^^iy]{z^^]:c.-i- ^^"^ ^' ^ ^'-i-)^'\Ki^^ 72/73(Ab-l) C^t: ^^v — > "^t 
— -'"p^/^-^^y (Oncogene Research Products) ^iM Cat.# HSPOO ^J^l^c 
-y-tti-., 0.05"/o Tween20 ^ ^t; T B S "c-^fF L . T B S 'C v5tit t . 

-c\ Peroxidase^UiT~<^;:fn:miRP-Rabbit Anti Mouse IgG (H+L) CZYMED ^f; ^ h 
U-7^-ft (ZYMED Laboratories, Inc.) M Cat.# 61-65203 -^Kht^^^. 9tO^U 

. ^ \ )\^ \ J - )\^UM RENAISSANCE-^ C5^'i^'> MEN (Dupont NEN ) ttS'i C 
at.# NEL-IOOD ^MS^it/if^. X-Ray f ;i A^rS^ 70kDa O^va-'^ 
^ > © ^ 3^ L fz o 

4, 5 -> b Kn^v- 2 -'■s:^■^-^ — }kU \ — \z \^ u^'^- - 
2 - > '7 D'-x>-7^ >- 1 -7r>©^i> 3 ■> ^ y '^"^ (TjWMif'k^M^i'vtz, -rtO 
a^^t^)'jLfi!J3tti'-n 2 1 3 (I;T;bfcc 2.^1 3 «}b +(i;i§a&oD'^o 

^ ^ b . 5 i: Hfj ^A>*3ib.Z h * ,a ilfc r „ ^ - (± d,^ b n A> 

o t z h . ± ^ r c ^. ^ :i b ^ n.^; r S c: ^ ;b , flii cD ,4^ -^'fi nfj {b jj- ^] 

^ U m CO P.% > 3 y ^ ^ I- ' N "7^^ rS ti * -r. b o 
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1.25 


(//M) 
2 


5 


5 0 


1 0 0 




4 , 5 - b K n ^ i> — 
2 -'"^>y^i'—)l 




+ 










1 3 




2 . 5 


ijuM) 
5 1 


0 


2 0 


4 0 


8 0 


4-t l'D^>-2- 




+ 


+ 




+ + 


+ 



t5]i|t(z4, 5 -i/t Ko^v- 2 --<->5^^-;^. 4 - t Ka=^v- 2 -i^^^ 
D-^>5=->- 1 -::t>. 4- ( 9 -T7^:=--;i/) - 2 - v ^7 n -^>-5^ > - 1 -rt 
4_ (9-^-7^--;b) - 2 - □^>7^ > - 1 -^>^ 2- (3, 4- 
vt KD^v- 1 - 4- ( 2 -^Ol/ ^ ^Hi-.^l/) -1, 3->-t^ 
^.^^^-Xiil, 5-:i^^'^-> - l-tK^3rv-3--^>7">-2-7r->^ffll^ 
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K uiiM,/j ^t^m * .P:J M L tz o 

D N A h ') r> r^s^.mmmm^ i o m g 

z} — • X ^ — ^ 6 5 m g 

1) h; — ;i b°D U K 3 m g 

.-7. ^ T V I V i/" > 2 m g 

1 i't -J 'J I :j I i *J U 111 S 

5 - t H □ 2 -'-x>7^^-— ;i . 4 - h K P ^i^- 2 - 

D^^>5^^ - 1 --i->. 4- (9-T^'--;i') - 2 -i^ D^>5^>- 1 -::t 

4- (9-y7"--;i) - 2 - V D-s>^^ - 1 2- (3, 4- 

V t KP^v- 1 - 4- ( 2 ;iti-;b) -1, S-vTh^^r 

>Xii 1 , 5 - 1 - t KP^v-- 3 -^^-O^^^'- 2 -y^y^mi^ 

^^li(!t- J? n o c ^ ^ i5i^.iy.^U^>'-^ > h — .X 6 O 4 , 5 - >^ t Y D ^- > 

- 2 -> '7 P'-<-v7^>- 1 - i- > oD ij;i3i!£ 15 A^*Mtn ^ n = t 'Uo 
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izi^.mmwM^-^ L - Al£'^*©tl?■;^•tt©f^l^#^z^i&^.T t3 ^^i ccT? ^ o ^ h i g f 

^ % % 0i§ - r 0^ ® {b^^l^ e> MIR ^ n o fb ^ W^^iejc^ ^ f ^ EI 

® V^^. ^ p/j £Z M T ^1 /fl T ^ o 
^ ;t * ^ 0^ (z I ^ T $:^g RfJ ® {b^if^ e> ^ n o fb i.'i^ ^ ^ W s & y^'/ 

m¥^^^-r^mmit{^'^-']. 4- o-T^-n-n) - 2 - v.*^ n--.>^>- i - 

4- ( 9 - ^'T::i-;L.) - 2 -v^n-^s>^>- 1 -.-t>. 2- (3, 4 

- t K - 1 - -4- ( 2 -*H' ^ ;ni-;L') -i, 3-i;^rr 

^^y^>. 1, 5 - 1 -h KP=JrV- 3 - 2 -.-t>St^-- 
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m (Tj rii m 

1. TfZ ( a ) . ( b ) . ( c ) . ( d ) J: D MjK^ 'ptj: < t =b 1 Mi®ft 
frt) (filL. ^ a : m:}^V-/ 'Zlt^ a >mmmi4^. J:kV<On>m&U/ Hilton 
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